TITLE OF THE INVENTION 

Novel Plexin polypeptide and DNA encoding the polypeptide, and 
their application 
BACKGROUND OF THE INVENTION 
5 Field of the Invention 
[0001] 

The present invention relates to a novel DNA and a gene 
comprising thereof, the DNA-having Plexin-like sequence, being 
expressed specifically in vessels throughout all angiogenesis 

10 period from the beginning of angiogenesis in ontogenesis , being 
intensely expressed in stratified squamous epithelium in 
stomach of grown-up adults, being moderately expressed in 
uterus, and being expressed in various organs including brain; 
a novel polypeptide encoded by the DNA and a recombinant protein 

15 comprising the polypeptide; an antibody against the novel 
polypeptide; a screening method of an in vivo angiogenesis 
proliferation/differentiation control factor and compound 
which controls vascular cells proliferation/differentiation 
and is involved in inhibition of vascular proliferation which 

20 supports proliferation of cancer cells; and a measurement kit 
for the vascular proliferation/differentiation control 
activity of the differentiation control factor and compound. 
Description of the Related Art 
[0002] 

25 As the human genome project and the human cDNA project have 

successfully completed, many disease-related genes or 
candidates thereof have been identified. However, researches 
using human genes are limited due to ethical constraints, so 
that novel approach is being explored. In this circumstance, 

30 identification of homologous genes in model organisms is a 
crucial step to facilitate the research. Rodents, 
particularly mouse is a model organism which has been studied 
in depth so far. Relatively abundant data on genome or mutants 
of the mouse is available, but it is not still sufficient yet. 

35 On the other hand, as a means to analyze genes which are expressed 
in vivo, researches to analyze cDNA sequences randomly has been 
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conducted, and the sequences of cDNA fragments identified in 
the researches have been registered as Expressed Sequence Tag 
(EST) in databases for publication. However, many EST has only 
limited data for base sequences of 100 bps to 500 bps in length. 
5 It is difficult to estimate the function of a base sequence from 
the data thus accumulated. 
[0003] 

In various organs, physiological functions are regulated 
under control by many hormones, hormone-like substances, 

10 neurotransmitters, and physiologically active substances. 
Also, in the regulation of the physiological functions of 
various organs, proliferation, guidance and activation of 
specific cells responsible for the function is involved. 
Therefore, in order to develop a new drug, it is useful to obtain 

15 a novel gene which is specifically expressed in various organs, 
such as a gene expressed specifically in vessels throughout all 
angiogenesis period from the beginning of angiogenesis in 
ontogenesis, and to generate a protein which is encoded by this 
gene which regulates complicated functions in angiogenesis and 

20 various organs. Furthermore, in order to efficiently screen 
agonists and antagonists of a protein for the purpose of drug 
development, it is necessary to estimate the function of gene 
encoding the protein expressed in vivo using homology search, 
to generate a recombinant protein based on the information by 

25 expressing the gene in appropriate expression system, and to 
generate antibodies which specifically bind to the protein. In 
an experimental system which models angiogenesis using mouse 
ES cells, attempts have been made to comprehensively obtain 
genes involved in angiogenesis, and basic information is now 

30 being accumulated (document 14). However, a gene which is 
involved in angiogenesis and has 4000 or more bps, has not been 
reported yet from rodents especially from a mouse. 
[0004] 

In the Long Chain Human cDNA project, human KIAA0 62 0 gene 
35 derived from human brain was reported (Ishikawa K., Nagase T., 
SuyamaM., Miya j ima N . , TanakaA., KotaniH., Nomura N . andOhara, 
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0-, DNA Res., 1998, 5:169 - 176, Prediction of the coding 
sequences of unidentified human genes X. The complete 
sequences of 100 new cDNA clones from a brain which can code 
for large proteins in vitro., GenBank Accession No. AB014520, 
5 6, 754bp, 1746aa, Homosapiens, cDNA, KIAA0620, OharaO. et al . ) . 
Also it is reported that mRNA of a gene relating to human KIAA0620 
is expressed in vascular endothelial cells or central nervous 
system (CNA) during development processes of a mouse (van der 
Zwaag, B. et al . , Dev. Dyn . , 2002, 225:336 - 343). But the 
10 function of the gene has not been identified. 
[0005] 

Human KIAA0 62 0 gene is located on the chromosome 3q21.3, 
and several SNPs of the human KIAA0620 gene are reported 
(http : //www . ncbi . nlm. nih . gov/entrez/query . f cgi?db=nucleotid 

15 e&cmd=Display&dopt=nucleotide_snp&f rom_uid=3327053) . As 
majority of human diseases are not caused by mere deletion of 
a specific gene, but by partial alteration in functions or 
activities of a protein by amino acid substitution, it is 
suspected that human KIAA062 0 gene may be involved in healing 

20 of wound, healing of fracture, vascular occlusion and 
collateral vessel formation, periodic formation of vascular 
network in tunica mucosa uteri (transient or at the time of 
luteinization) ; various processes in which angiogenesis is 
undesirably involved such as proliferation of cancer cells, 

25 chronic articular rheumatism, diabetic retinopathy, 
endometriosis, obesity; and various processes in which 
angiogenesis is desirably involved such as heart attack, 
neurodegenerative diseases, circulatory deficits in legs, 
arteriosclerosis obliterans, and psoriasis vulgaris. 

30 Although it was reported that mRNA of the gene relating to human 
KIAA0620 gene is expressed in vascular endothelial cells or 
central nervous system (CNS) in a mouse during development 
process, researches using not human but experimental animals 
are essential to elucidate human KIAA0602 gene and its 

35 relationship. However, the gene that corresponds to human 
KIAAO620 gene has not been obtained yet from rodents, 
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particularly from a mouse which is an important model animal 
in researches of human pathology, thus a study that uses the 
gene could not have been conducted so far. 
[0006] 

5 Non-patent document 1:1 

Masashi Shibuya, 1999, Experimental Medicine, 17:712 - 715, 
Today's studies about angiogenesis and molecular regulatory 
mechanism 

Non-patent document 2:2 
10 Masanori Hirashima, Shinichi Nishikawa, 1999, Experimental 
Medicine, 17:716 - 720, Embryology of vascular endothelial 
cells 

Non-patent document 3 : 3 

Jun Yamashita, 2001, Experimental Medicine, 19:830 - 835, 
15 Angiogensis from embryonic stem cells 
Non-patent document 4:4 

Nobuyuki Takakura, 2001, Experimental Medicine, 19:836 - 840, 
Vascular cells and angiogenesis 
Non-patent document 5:5 
20 Chisa Sunami, Hiroyuki Shibata, Yuji Seki , 2001, Experimental 
Medicine, 19:841 - 846, Formation of cartilage and bone, and 
vascular invasion 
Non-patent document 6 : 6 

Nariaki Matsuura, Yoshihisa Okazaki, Naoyuki Tani, Hidetoshi 
25 Eguchi, 1999, Experimental Medicine , 17:741 - 752, Angiogenesis 
inhibitors produced by tumor 
Non-patent document 7 : 7 

Jane R. K. & Karmeri P. F . , 2002, Nikkei Science, March issue, 
22 - 29, Angiogenesis - new field of medicine 

30 Non-patent document 8 : 8 

van der Zwaag, B. et al . , Dev. Dyn . , 2002, 225:336 - 343, 
PLEXIN-D1, a novel plexin family member, is expressed in 
vascular endothelium and central nervous system during mouse 
embryogenesis . 

35 Non-patent document 9:9 

Tamagnone L, Artigiani S, Chen H, He Z, Ming GI, Song H, Chedotal 
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A, Winberg ML, Goodman CS, Poo M, Tessier-Lavigne M, Comoglio 
PM., 2001, Cell, 99:71 - 80, Plexins are a large family of 
receptors for transmembrane, secreted, and GPI-anchored 
semaphorins in vertebrates 
5 Non-patent document 10:10 

Manahan, D., 1997, Science, 277:48 - 50, Signaling vascular 
morphogenesis and maintenance 
Non-patent document 11:11 

Barinaga, M . , 1997, Science, 275:482 - 484, Designing therapies 
10 that target tumor blood vessels 
Non-patent document 12:12 

Asahara T, Murohara T, Sullivan A, Silver M, van der Zee R, Li 
T, Wit zenbichler B, Schatteman G, Isner JM. Asahara, T. et al., 
1997, Science, 275:964 - 967, Isolation of putative progenitor 
15 endothelial cells for angiogenesis 
Non-patent document 13:13 

Risau, W., 1997, Nature, 386:671 - 674, Mechanisms of 
angiogenesis 

Non-patent document 14:14 
20 Yamashita J, Itoh H, Hirashima M, Ogawa M, Nishikawa S, Yurugi 
T, Naito M, Nakao K, Nishikawa S., Flkl-positive cells derived 
from embryonic stem cells serve as vascular progenitors 
Non-patent document 15:15 

Ishikawa K, Nagase T, Suyama M, Miyajima N, Tanaka A, Kotani 
25 H, Nomura N, Ohara O., 1998, DNA Res., 5:169 - 76, Prediction 

of the coding sequences of unidentified human genes X. The 

complete sequences of 100 new cDNA clones from brain which can 

code for large proteins in vitro 

Non-patent document 16:16 
30 Tamagnone L, & Comoglio PM . , 2000, Trends in Cell Biology, 

10 : 377 - 383, Signalling by semaphorin receptors : cell guidance 

and beyond 

Non-patent document 17:17 

Shimizu M, Murakami Y, Suto F, Fujisawa H, 2000, J. Cell Biol., 
35 148:1283 - 1293, Determination of cell adhesion sites of 
neuropilin-1 
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DISCLOSURE OF THE INVENTION 

Problem to be solved by the invention 

[0007] 

Human KIAA0620 gene was obtained in the Human Long Chain 
5 cDNA project, but information on the gene itself was not 
satisfactory, and information on its function was not 
sufficient. That is, an experiment using human KIAA0620 gene 
as a probe to identify expression of human KIAA0620 related gene 
in a mouse during its development reported that mRNA of a gene 

10 which shows reaction to human KIAA0620 was expressed in vascular 
endothelial cells or central nervous system (CNS) in a mouse 
during its development. However, in order to study human 
KIAA0602 gene and a gene relating thereto in detail, a research 
using not human but experimental animals is essential . The gene 

15 that corresponds to human KIAA0620 gene has not been obtained 
yet from rodents such as a rat, a mouse or a hamster, particularly 
from a mouse which is an important model animal for a research 
of human pathology, due to difficulty. Thus a study that use 
the gene could not been conducted so far. 

20 [0008] 

Therefore, it will be a very important means to obtain a 
novel gene relating to human KIAA0620 gene from rodents such 
as a rat, a mouse or a hamster, especially from a mouse and to 
obtain information on functions of the protein encoded by the 

25 novel gene of the invention, in order to detect a protein, an 
agonist or an antagonist which specifically bind to the 
polypeptide of the invention. Even if the protein specifically 
binding to the above-mentioned polypeptide cannot be detected, 
by analyzing the physiological function of the polypeptide of 

30 the invention by conducting inactivation experiments on the 
polypeptide (for example, producing recombinant animal cells 
or recombinant animals in which the gene is over-expressed or 
knocked-out) , it will be possible to produce an agonist or an 
antagonist for the polypeptide of the invention. The protein, 

35 agonist or antagonist which specifically binds to the 
polypeptide of the invention can be used as a prophylatic, 
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therapeutic or diagnostic drug to prevent, treat and diagnose 
a disease in which a function of the some organ in a patient 
is not in order . 
[0009] 

5 In some cases, the decreased or increased function of the 

polypeptide of the invention in vivo may trigger a disease in 
various organs. In these cases, not only administration of a 
ligand and a ligand inhibitor, an antagonist and an agonist for 
the protein of the polypeptide, but also administration of the 

10 polypeptide or antibody which targets the above organs of the 
polypeptide of the invention, administration of an antisense 
nucleic acid against the gene which encodes the polypeptide and 
administration of short double strand RNA (RNAi) which is 
synthesized based on the gene sequence information of the gene, 

15 or a genetic therapy which uses the gene itself, can be devised. 
In these cases, the base sequence which encodes the polypeptide 
of the invention is essential information to identify presence 
or absence of deletion or mutation in the gene of a patient with 
a disease in various organs in which the polypeptide of the 

20 invention is involved. The gene encoding the polypeptide of 
the invention can be used in a prophylactic, therapeutic or 
diagnostic drug to prevent, treat or diagnose the diseases in 
which the dysfunction of the polypeptide of the invention is 
involved . 

25 Means for solving problems 
[0010] 

The inventors concentrated their efforts on the study with 
use of materials and screening methods completely different 
from conventional ones. And they finally succeeded in cloning 

30 a gene (DNA) which shows substantial homology to human KIAA0620 
gene from cDNA library obtained from a mouse embryo tail bud. 
They found that the amino acid sequence of the polypeptide 
encoded by the gene is a novel sequence with 1,746 amino acid 
length and shows about 91.88% homology to the amino acid 

35 sequence of the polypeptide encoded by human KIAA 0 620 gene, 
that the gene thus obtained is expressed specifically in vessels 
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throughout all angiogenesis period from the beginning of 
angiogenesis in ontogenesis, and that the gene is intensely 
expressed in stratified squamous epithelium in stomach of 
grown-up adults, moderately expressed in uterus, and expressed 
5 in various organs including brain. 
[0011] 

Furthermore, by using an experimental system which models 
angiogenesis using mouse ES cells and allows comprehensive 
acquisition of genes involved in the generation and 

10 proliferation of endothelial cells at early stage of 
angiogenesis, the gene of the invention is detected as a first 
large gene having more than 4, 000 bps that is involved in the 
angiogenesis derived from a rodent, especially as a large gene 
derived from a mouse (document 2, 3, 14) . 

15 [0012] 

Furthermore, by analyzing gene information thus obtained, 
the inventors found that the polypeptide sequence of the 
invention has domains characteristic of the Plexin family. The 
inventors also suggested that the domains are associated with 

20 important functions such as angiogenesis, and proliferation, 
differentiation or guidance of cells constituting various 
organs, and obtained the novel polypeptide and antibody 
specific to the novel polypeptide based on the gene information. 
Furthermore, the inventors found that the region which defines 

25 extramembrane segment of the protein encoded by human or mouse 
KIAA0620 gene can inhibit angiogenesis, particularly inhibit 
normal construction of vascular network in retina. Based on 
the above findings, the inventors finally completed the 
invention . 

30 [0013] 

The first aspect of the invention relates to a DNA comprising 
a base sequence encoding one of the following polypeptide (a) 
or (b) : 

(a) a polypeptide comprising the full length or a part of an 
35 amino acid sequence which is same or substantially same as an 
amino acid sequence represented by SEQ ID NO:l, SEQ ID NO: 15 
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or SEQ ID NO: 18, (e.g., novel Plexin family-like polypeptide 
as follows: a polypeptide comprising 1,745 amino acids from 
second amino acid (methionine) to 1,746th amino acid (alanine) 
in the amino acid sequence represented by SEQ ID NO:l; or a 
5 polypeptide comprising 1, 996 amino acids from second amino acid 
(methionine) to 1,997th amino acid (alanine) in the amino acid 
sequence represented by SEQ ID NO: 15) or, 

(b) a polypeptide comprising an amino acid sequence derived from 
an amino acid sequence represented by SEQ ID N0:1, SEQ ID NO: 15 
10 or SEQ ID NO: 18 by deletion, substitution or addition of a part 
of the amino acids and having a biological activity 
substantially equivalent to the full length or a part of the 
polypeptide (a) . 

The second aspect of the invention relates to a DNA as set forth 
15 in one of the following (a), (b) , or (c) wherein: 

(a) a DNA which encodes full length or part of an amino acid 
sequence represented by SEQ ID NO: 1 ( 5 , 2 38 base pairs from third 
to 5, 240th base pair in SEQ ID NO:2), an amino acid sequence 
represented by SEQ ID NO: 15 (5,991 base pairs from third to 

20 5, 993th base pair in SEQ ID NO: 16), or an amino acid sequence 
represented by SEQ NO: 18 (e.g., an amino acid sequence having 
at least one motif identified in novel Plexin sequence as set 
forth in below, or a polypeptide comprising 1,745 amino acids 
from second (methionine) to 1, 746th (alanine) amino acid in the 

25 amino acid sequence represented by SEQ ID NO: 1, or a polypeptide 
comprising 1, 996 amino acid from second (methionine) to 1, 997th 
(alanine) amino acid in the amino acid sequence represented by 
SEQ ID NO: 15) ; 

(b) a DNA which hybridizes with the DNA comprising a base 
30 sequence complementary to the DNA as set forth in (a) under a 

stringent condition; or 

(c) a DNA which hybridizes with the DNA comprising a base 
sequence complementary to the DNA as set forth in (a) under a 
stringent condition, and encoding a protein which has a 

35 biological activity substantially equivalent to the full length 
or part of the polypeptide (a) . 
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The above DNA in the first and second aspects of the invention 
will be hereinafter referred to as " DNA of the invention. 11 DNA 
of the invention encodes a novel polypeptide. The invention 
also relates to a gene comprising the DNA of the invention 
5 derived from rodents such as a rat, a mouse, or a hamster, 
particularly, a gene derived from a mouse. Particularly, such 
mouse gene is also referred to as "mouse (m) KIAA0620 gene" or 
"mpf 00920 gene." 

The invention also relates to the polypeptide (hereinafter 
10 referred to as "the polypeptide of the invention") encoded by 
the DNA or gene of the invention (hereinafter referred to as 
"KIAA0620 gene"), for example, polypeptide (hereinafter 
referred to as "KIAA0620 protein") which is a recombinant 
protein generated in host cells to which the DNA or gene of the 
15 invention is introduced. It is useful as a novel molecular 
marker for the vascular endothelial cells in the ontogenesis 
of rodents (Flk-1 positive cell: document 1, 10, 12, 14), and 
the cells on the way of differentiation from progenitors to the 
vascular endothelial cells. The polypeptide of the invention 
20 is also useful since it can provide a biomarker for angiogenesis , 
an amino acid sequence necessary in antibody production, or an 
angiogenesis inhibitor . 

The invention also relates to a recombinant vector comprising 
the DNA or gene of the invention, the polypeptide or partial 

25 peptide of the invention (e.g., a polypeptide comprising a 
sequence of several to several dozen amino acids at the region 
near to C -terminal, as illustrated in the following examples) , 
a recombinant protein comprising the polypeptide, or an 
antibody which specifically binds to the salt thereof. 

30 [0014] 

Also, with use of the DNA, gene, polypeptide, recombinant 
protein, or antibody of the invention, the invention provides 
a screening method and a screening kit to screen a substance 
(ligand) which specifically binds to the polypeptide or 
35 recombinant protein of the invention, a ligand blocker, a 
chemical compound which alters the amount of the protein 
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expressed, a chemical compound which alters the binding 
characteristics to the protein (antagonist and agonist) . 
[0015] 

Furthermore , the invention produces transgenic cells or a 
5 transgenic animal in which the recombinant vector of the 
invention is introduced, to provide in vitro or in vivo animal 
model of various diseases. 
[0016] 

Furthermore, the invention provides a screening method and 

10 various screening kits for the method which use the DNA, gene, 
polypeptide, recombinant protein, recombinant animal, 
recombinant animal cell or antibody of the invention, to screen 
a vascular proliferation and differentiation control factor or 
a control compound (including synthetic compound) . 

15 Particularly, the invention provides a screening method which 
uses the DNA or gene of the invention to screen a vascular 
proliferation and differentiation control factor or control 
compound, and a gene expression measurement kit used in the 
method; a screening method to screen a vascular proliferation 

20 and differentiation control factor or control compound based 
on a protein-protein interaction detection system or an agonist, 
antagonist, in vivo ligand detection system prepared by using 
the polypeptide or recombinant protein of the invention, and 
a polypeptide binding substance measurement kit used in the 

25 method; a screening method which uses a recombinant animal or 
recombinant animal cells to screen a vascular proliferation and 
differentiation control factor or control compound, and a 
vascular proliferation and differentiation control activity 
measurement kit used in the method; and a screening method to 

30 screen a vascular proliferation and differentiation factor or 
control compound based on a protein-protein interaction 
detection system or an agonist, antagonist, in vivo ligand 
detection system prepared by using the antibody of the invention, 
and an antibody titer measurement kit used in the method. 

35 [0017] 

Furthermore, the invention provides a method to manufacture 
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the polypeptide of the invention, a recombinant protein 
comprising the polypeptides and salt thereof, and a recombinant 
protein or salt thereof comprising full length or a part of the 
polypeptide of the invention thus obtained, characterized in, 
5 culturing a transformant comprising the DNA of the invention, 
a recombinant vector or an expression vector comprising the DNA 
of the invention; generating and accumulating the recombinant 
protein comprising full length or a part of the polypeptide of 
the invention, and collecting the protein. Furthermore, the 

10 invention provides a medicine comprising the DNA of the 
invention, an antisense nucleotide having a base sequence 
substantially complementary to the DNA which encodes the 
recombinant protein comprising the polypeptide of the invention 
or partial peptide thereof, a medicine comprising the antisense 

15 nucleotide, a short double strand RNA (RNAi) which is 
synthesized based on the sequence information of the DNA of the 
invention, a medicine comprising the short double strand RNA, 
and a medicine comprising the recombinant protein containing 
the polypeptide of the invention or partial peptide thereof. 

20 [0018] 

Furthermore, the invention relates to so-called DNA chip 
(array) or protein chip, which can be produced by 
comprehensively generating and accumulating the DNA of the 
invention, the polypeptide of the invention, the recombinant 
25 protein comprising the polypeptide or partial peptide thereof, 
or antibody against the DNA or gene of the invention. 
Advantage of the invention 
[0019] 

This time, the inventors used cDNA library derived from a 
30 mouse embryo tail bud and a special screening method, and 
successfully cloned a gene (DNA) having significant homology 
to human KIAA0620 gene which could not been obtained so far, 
and obtained a DNA sequence which encodes the novel Plexin 
polypeptide, . The polypeptide encoded by the novel DNA 
35 sequence has 1,746 or 1,997 amino acid length, and a novel 
structure in that has Semaphorin/CDIOO antigen domain, three 
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Plexin/Semaphorin/integrin domains, three cell surface 
receptor IPT/TIGs, and a transmembrane segment on the 
C-terminal side. The polypeptide is suspected to be involved 
in various processes of essential for cells including 
5 proliferation, differentiation and expression of the function 
of vascular endothelial cells. 

Furthermore, it has been first found that the gene sequence of 
the invention is expressed specifically in vessels throughout 
all angiogenesis period from the beginning of angiogenesis in 

10 ontogenesis, being intensely expressed in stratified squamous 
epithelium in stomach of grown-up adults, being moderately 
expressed in uterus, and being expressed in various organs 
including brain; and a possibility has been indicated that the 
polypeptide encoded by the gene of the invention might be 

15 involved in essential functions in angiogenesis, development 
and preservation of functions in various organs including brain, 
and diseases in which angiogenesis plays some roles in various 
organs . 
[0020] 

20 Furthermore, it was found that the novel polypeptide 

corresponding to the extramembrane segment of mouse KIAA0620 
protein expressed in various organs including brain, can 
inhibit angiogenesis, particularly, inhibit normal 
construction of the vascular network of the retina. That is, 

25 it was found that the recombinant Plexin is a transmembrane 
protein, that the extramembrane segment of the recombinant 
Plexin generated by expressing the extramembrane segment can 
inhibit angiogenesis, that the protein generated by gene 
recombination using mammalian cells as a host can be 

30 administered to a neonatal ICR mouse to inhibit the normal 
construction of the vascular network of the retina thereof, and 
that the extramembrane segment of recombinant Plexin has a 
function associated to the angiogenesis of the vascular network 
of retina. 

35 Brief description of the drawings 
[0021] 
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Figure 1 illustrates Semaphorin/CDIOO antigen domain, three 
Plexin/Semaphorin/integrin domains, three cell surface 
receptor IPT/TIG domains, and a transmembrane (TM) segment 
identified in novel Plexin polypeptide of the invention (aa: 
5 amino acid sequence wherein the figure represents the number 
of amino acids. Box: domains and transmembrane (TM) segment 
identified by different search methods. Searches used are, 
from top to bottom, HMMPfam search, HMMSmart search, and Sosui 
search) . From these results, novel Plexin polypeptide was 
10 identified by HMMPfam search, HMMSmart search, and Sosui 
search . 

Figure 2A illustrates expression sites of mpf00920 (mouse 
KIAA0620) gene in various development stages of a mouse 10. 5d. 
p. c. , detected by the whole mount in situ method. Illustrated 
15 is an image detected by a negative control using a sense probe 
(expression sites are represented by deep stained region along 
the vessel) . 

Figure 2B illustrates expression sites of mpf00920 (mouse 
KIAA0620) gene in various development stages of a mouse 10. 5d. 
20 p. c. , detected by the whole mount in situ method. Illustrated 
is the expression intensity of mpf00920 gene detected by using 
an antisense probe (expression sites are represented by deep 
stained region along the vessel) . 

Figure 2C illustrates expression sites of mpf00920 (mouse 
25 KIAA0620) gene in various development stages of a mouse 8 d. 
p. c, detected by the whole mount in situ method (expression 
sites are represented by deep stained region along the vessel) . 

Figure 2D illustrates expression sites of mpf00920 (mouse 
KIAA0620) gene in various development stages of a mouse 9.5d. 
30 p. c, detected by the whole mount in situ method (deep stained 
region can be identified along the vessel) . 

Figure 3A illustrates expression sites of mpf00920 (mouse 
KIAA0620) gene in the sagittal direction of fetus frozen section 
14.5 days after fertilization detected by the in situ method. 
35 The top view illustrates an image detected by the negative 
control using a sense probe, while the bottom view illustrates 
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expression intensity of mpf00920 gene detected by using an 
antisense probe (expression sites are represented by deep 
stained region) . 

Figure 3B is a highly enlarged image showing expression 
5 intensity of mpf00920 gene in the brain detected by using an 
antisense probe (expression sites are represented by deep 
stained region) . 

Figure 4A illustrates expression sites of mpf00920 (mouse 
KIAA0620) gene represented by mRNA level in a paraffin section 

10 of a stomach of an adult mouse detected by the in situ method. 
The stratif ied-squamous-epithelia site is deeply stained. 

Figure 4B illustrates expression sites of mpf00920 (mouse 
KIAA0620) gene represented by mRNA level in a paraffin section 
of a cerebrum of an adult mouse detected by the in situ method. 

15 The cerebral neuroglia cells are deeply stained. 

Figure 4C illustrates expression sites of mpf00920 (mouse 
KIAA0620) gene represented by mRNA level in a paraffin section 
of a cerebellum of an adult mouse detected by the in situ method. 
The cerebellar Purkinje cell layer is deeply stained. 

20 Figure 5 is a photograph showing electrophoresis which 

compares expression frequency of mouse KIAA0620 gene in mouse 
fetus development process represented by mRNA level detected 
by RT-PCR method. The top view illustrates expression 
intensity of Flkl gene used as a control, and the bottom view 

25 illustrates the expression intensity of mouse KIAA0620 gene. 
The expression intensity is represented by ethidium bromid 
staining pattern after fractioning by agarose electrophoresis. 

Figure 6 is a photograph of a membrane filter which shows 
the result of detection of lacZ-V5 fusion protein (lacZ-V5 

30 proteins) and mouse KIAA0620-V5 fusion protein 
(mKIAA0620-cds-V5 protein) which are generated in host HEK293 
cells detected by Western blot with use of a rabbit polyclonal 
antibody. In the figure, M is a high range marker, 1 is HEK293 
total proteins, 2 is lacZ-V5 protein, 3 is mKIAAO620-cds-V5 

35 protein (these 1-4 lanes were stained with anti-V5-HRP 
antibody) ; 4 is HEK293 total proteins, 5 is lacZ-V5 protein, 
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6 is mKIAAO620-cds-V5 protein, 7 is HEK293 total protein, 8 is 
lacZ-V5 protein, 9 is mKIAA062 0-cds-V5 protein (these 5-8 
lanes were stained with anti-mKIAA062 0 antibody) . The 
numerical values in the figures indicate dilution factors. 
5 Figure 7 is a microscopy photograph that shows the result 

of detection of mouse KIAAO620 gene expression in the retinal 
blood vessels of a neonatal mouse detected by the in situ 
hybridization method (left: two days after the birth, central: 
four days after the birth, right: seven days after the birth. 
10 Deeply stained sites can be identified along the newly generated 
vessels) . 

Figure 8 is a photograph that shows the result of Western 
blot analysis of the whole protein fraction and the hydrophobic 
fraction extracted from the whole protein fraction. The 

15 protein was generated by using HEK 293 cells as a host, and 
expressing the mouse KIAA0620 full length - V5 fusion protein 
and a mouse extramembrane segment containing transmembrane 
segment (TM) , that is, mouse KIAA0620 extramembrane segment 
(TM) - V5 fusion protein. In the figure, 1 represents the 

20 analysis result of the whole protein fraction prepared from the 
control cells, 2 represents that of the hydrophobic protein 
fraction prepared from the control cells, 3 represents that of 
the whole protein fractions prepared from the cells which 
express mouse KIAA0620 full length - V5 fusion protein, 4 

25 represents that of the hydrophobic protein fraction from the 
cells which express mouse KIAA0620 full length - V5 fusion 
protein, 5 represents that of the whole protein fraction 
prepared from the cells which express mouse KIAA0620 
extramembrane segment (TM) - V5 fusion protein, and 6 represents 

30 that of the hydrophobic protein fraction prepared from the cells 
which express mouse KIAA0 62 0 extramembrane segment (TM) - V5 
fusion protein. The photograph on the left is an image obtained 
by color development, that on the right is an image obtained 
by chemiluminescence, and the ladder and numerical values in 

35 the center indicate the size marker and molecular weight (kDa) 
represented by the marker. 
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Figure 9 is a microscopy photograph which shows the result 
of the experiment to inhibit development of retinal vessels in 
a neonatal mouse using mouse KIAA0620 extramembrane segment - 
IgGlFc fusion protein (five hours after the injection on the 
5 fifth day after the birth) . Five hours after injection into 
the eyeball, excessive formation of filopodia was observed in 
the retinal blood vessels on the way of development, especially 
in the endothelial cells at the leading end of developing 
vessels (lower left, lower right of the figure : mKIAA0620 

10 extramembrane segment - Fc) . On the other hand, no change was 
observed in the eyeball of a mouse to which only IgGlFc protein 
was injected (upper left, upper right in the figure: Fc) . 

Figure 10 is a microscopy photograph which shows the result 
of an experiment to inhibit development of retinal vessels in 

15 a neonatal mouse using mouse KIAA0620 extramembrane segment - 
IgGlFc fusion protein (three days after the injection which was 
performed one day after the birth) . Three days after the 
injection into the eyeball, the construction of vascular 
network of retina was significantly disturbed (right side of 

20 the figure, mKIAA0620 extramembrane segment - Fc) . On the other 
hand, no change was observed in the eyeball of a mouse to which 
only IgGlFc protein was injected (upper left in the figure: Fc) . 
Best mode for carrying-out of the invention 
[0022] 

25 The base sequence of the DNA of the invention is sequenced 

and identified from the cDNA segment isolated from the cDNA 
library prepared with use of mRNA as a starting material, 
derived from a mouse embryo tail bud collected by the inventors . 
Particularly, about 16,608 recombinants were selected from a 

30 cDNA library derived from a mouse embryo tail bud prepared 
according to (DNA Research, 2002, 9:47 - 57 and Nucleic Acids 
Res., 29, e22 (2001)), the 3 '-terminal of all the recombinants 
were sequenced, and clones having high homology to human 
KIAA0620 gene were selected to sequence all bases thereof. Next, 

35 based on all the base sequences thus obtained, homology search 
was conducted using a DNA analysis program (GCG, Fasta & Blast) . 



17 



With great effort, the inventors could finally obtain the DNA 
of the invention which could not have been obtained due to 
difficulty . 
[0023] 

5 The inventors tried to obtain genes having homology to human 

long-chain cDNA (KIAA0620) in the cDNA library derived from a 
mouse embryo tail bud, and surprisingly, succeeded in obtaining 
a clone (clone name: mpf 00920) which has a base sequence (SEQ 
ID NO: 2) containing a novel gene which encodes a novel 
10 polypeptide (the polypeptide of the invention) having novel 
1, 74 6 amino acid sequence (SEQ ID NO : 1 ) which shows about 91.8 8% 
homology at the amino acid sequence level to the amino acid 
sequence of polypeptide encoded by human KIAA0620 gene. 
[0024] 

15 The amino acid sequence (1,746 amino acid length) from the 

first amino acid to the 1,746th amino acid in the amino acid 
sequence represented by SEQ ID NO:l of the invention has 
significant homology (about 91.88%. 1,748 amino acids from the 
238th amino acid to the 1, 985th amino acid of the of 1, 985 amino 

20 acids) to approximately full length of the amino acid sequence 
encoded by human KIAA0620 gene (1,985 amino acids). 
[0025] 

As described in the below examples, homology search was 
conducted by using public database, on the above amino acid 

25 sequences obtained by the invention, to find that full length 
of 1, 746 amino acid of the "polypeptide of the invention" has 
relatively high homology of about 91.70% and about 91.51% to 
the two sequences applied so far. However, these sequences 
applied so far were derived from human. The invention is first 

30 to obtain the gene equivalent to human KIAA0620 gene from 
rodents, particularly from a mouse, which is an important model 
animal to elucidate the pathology of the human. Thus, by 
characterizing "the polypeptide of the invention" encoded by 
the gene, the characteristics and function of the protein having 

35 this novel sequence can be described for the first time. 
[0026] 
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The plasmid containing a DNA having a base sequence 
represented by SEQ ID NO : 2 of this invention (plasmid name: 
mpf00920) was deposited to International Patent Organism 
Depositary of the National Institute of Advanced Industrial 
5 Science and Technology, 1-1-1 Central 6, Higashi, Tsukuba-shi , 
Ibaraki-ken on September 10, 2003, and accession number FERMP 
- 19518 was assigned thereto. The plasmid was transferred to 
the international deposition based on Budapest Treaty on the 
international recognition of the deposit of microorganisms for 
10 the purpose of patent procedures and regulations on October 25, 
2004, and accession number FERM ABP - 10154 was assigned 
thereto . 
[0027] 

Human KIAA0620 gene sequence is 6, 754 bps, and the 
15 polypeptide encoded by the gene has 1, 985 amino acid length (DNA 
Research, 1998, 5:169 - 176, 

http : //www . kazusa . or . j p/huge/gf page/KIAA0 62 0 / , NCBI-GenBank 
Accession No. AB014520). By examining human KIAA0620 gene 
homologues in detail, it is possible to examine the possibility 
20 that any polypeptide is encoded on the N-terminal side. 
Although the amino acid sequence of the polypeptide encoded by 
the DNA represented by SEQ ID NO : 2 of the invention has 1,746 
amino acids, by examining homologues of the DNA of the invention, 
any polypeptide encoded on the extension of N-terminal side may 
25 be identified. 
[0028] 

Persons skilled in the art may prepare some appropriate 
primer (e.g., 5 1 -CCCGGTGCCCGAGGTAGGCG-3 1 synthesized in 
correspondence with 5 1 -CGCCTACCTCGGGCACCGGG-3 1 which is a 

30 segment from the 61st bp to 80th bp in the SEQ ID NO: 2) , hybridize 
the primer with commercially available mRNA derived from 
rodents , or with mRNA prepared from tissues derived from rodents , 
then carry out reverse transcription, to specifically 
synthesize a novel cDNA fragment containing a upstream region 

35 (5 f -terminal side of the gene) of the DNA of the invention,. 
By inserting the novel cDNA fragment containing the synthetic 
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5 '-terminal region into a plasmid, and carrying out homology 
cloning such as colony hybridization with use of a part of the 
sequence SEQ ID NO: 2 as a probe, the whole sequence of KIAA0620 
gene derived from rodents containing the DNA of the invention 
5 can be prepared. Alternatively in other methods, for example, 
by using the DNA of this invention as a probe, and carrying out 
homology cloning such as colony hybridization, the 5 '-terminal 
region of KIAA0602 gene derived form various rodents including 
mouse can be prepared. 
10 [0029] 

In fact, in order to enable high-throughput search of 
lengthy text sequence such as long-chain cDNA of the mammalian 
genome sequence, the inventors made effort to develop a computer 
(hardware) and design of control algorithm which can perform 

15 parallel comparison in which the computation time is 
independent from length of given sequence, with use of content 
addressable memory (CMA) in which comparators are attached to 
a memory based on Japanese published unexamined application No. 
2003-216615. The inventors established novel system having 

20 improved performance such as super parallel genome comparator, 
and completed an analysis method targeting long-chain cDNA. 
Then the inventors used the super parallel genome comparator 
to carry out extensive and high-throughput base sequence search 
of mouse mKIAA0620 from the published mouse genome sequence, 

25 searched information of sequences which can be added to 
mKIAA0620 base sequence from the published mouse genome 
sequences, and designed a primer sequence necessary for 
acquisition of amino acid sequence which can be added to the 
N-terminal of the amino acid sequence represented by SEQ ID NO: 1 

30 of the invention. By using the PCR methods such as 5 'RACE with 
use of these primers, novel amino acid sequence having 251 amino 
acids which can be newly added to the N-terminal could be 
determined, as described in the example of the specification. 
[0030] 

35 For the DNA of the invention, any DNA can be applicable 

provided that it comprises a base sequence which encodes the 
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polypeptide of the invention as above. For example, any cDNA 
identified and isolated from the cDNA libraries derived from 
various organs of rodents such as a brain, a heart, a lung, a 
liver, a spleen, a kidney, a testicle, a thymus, muscle, and 
5 a bone marrow, or various tissue and cells at each stage of 
development, or any synthetic DNA, is applicable. The vector 
used for generating the library may be any suitable vector 
including bacteriophage, plasmid, cosmid, and phagemid. Or, 
the DNA can be multiplied by direct Reverse Transcriptase 
10 Polymerase Chain Reaction (hereafter abbreviated as "RT-PCR" ) 
with use of totalRNA fraction or the mRNA fraction prepared from 
any of above mentioned cells and tissues, or cytoplasm thereof. 
[0031] 

The term "amino acid sequence substantially identical to 

15 the amino acid sequence represented by SEQ ID NO:l, NO: 15 or 
NO: 18" means an amino acid sequence which are at least about 
92.5% homologous, preferably at least about 95% homologous, and 
more preferably at least about 98% homologous in average to the 
full length of amino acid sequence represented by SEQ ID NO:l, 

20 SEQ ID NO: 15 or SEQ ID NO: 18. Therefore, the polypeptides 
comprising amino acid sequences substantially identical to the 
amino acid sequence represented by SEQ ID NO:l, SEQ ID NO: 15 
or SEQ ID NO: 18 of the invention includes polypeptides which 
have above mentioned homology to the amino acid sequence 

25 represented by SEQ ID NO:l, SEQ ID NO: 15 or SEQ ID NO: 18, and 
have a biological activity substantially equivalent to the 
polypeptide comprising an amino acid sequence represented by 
SEQ ID NO:l, SEQ ID NO: 15 or SEQ ID NO: 18. The term 
"substantially equivalent" means that the activity is 

30 equivalent in quality. Furthermore, the polypeptide of the 
invention include a polypeptide comprising an amino acid 
sequence derived from the amino acid sequence represented by 
SEQ ID NO:l, SEQ ID NO: 15 or SEQ ID NO: 18 by deletion, 
substitution or addition of a part of the amino acids 

35 (preferably about 1 to 20 amino acids, more preferably about 
1 to 10 amino acids, more preferably about several amino acids) 
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or amino acids combining thereof, and having a biological 
activity substantially equivalent to the polypeptide 
comprising an amino acid sequence represented by SEQ ID N0:1, 
SEQ ID NO: 15 or SEQ ID NO: 18. 
5 [0032] 

Furthermore, the DNA of the invention includes any DNA which 
hybridizes with DNA encoding the amino acid sequence 
represented by SEQ ID NO : 1 SEQ ID NO: 15 or SEQ ID NO: 18 derived 
from the base sequences represented by SEQ ID NO: 2, SEQ ID NO: 16 

10 or SEQ ID NO: 19, or a DNA comprising base sequences 
complementary to the base sequence of the DNA, under stringent 
conditions, and preferably encodes polypeptide (protein) which 
has a biological activity substantially equivalent to the 
polypeptide comprising an amino acid sequence represented by 

15 SEQ ID NO:l or SEQ ID NO: 15. The DNA which can hybridize with 
the DNA comprising a base sequence complementary to the base 
sequence of the DNA encoding the amino acid sequence represented 
by SEQ ID NO:l, SEQ ID NO: 15 or SEQ ID NO: 18 derived from the 
base sequence represented by SEQ ID NO: 2, SEQ ID NO: 16 or SEQ 

20 ID NO: 19 includes a DNA comprising a base sequence which is at 
least about 87.5% homologous, preferably at least about 90% 
homologous, more preferably at least about 95% homologous to 
the DNA as average. Hybridization can be performed according 
to one of suitable methods known in the art, e.g., that described 

25 in Molecular cloning third ed. (Cold Spring Harbor Lab. Press, 
2001) or any suitable method equivalent thereto. When using 
a commercially available library, hybridization can be 
performed according to the instruction attached thereto. The 
term "stringent condition" means a condition wherein if the 

30 probe is labeled by DIG DNA Labeling (Boehringer Mannheim Cat 
No. 1175033) , the sequence can hybridizes with human DNA probe 
of the invention in Southern blot hybridization under the 
condition that sequence is hybridized in DIG Easy Hyb solution 
at 32°C (Boehringer Mannheim Cat No . 1603558), and the membrane 

35 is washed in the 0.1 x SSC solution at 40°C (containing 
0 . 1% [w/v] SDS . 1 x SSC is 0.15M NaCl, 0.015M sodium citrate) . 
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[0033] 

The method to clone the DNA of the invention includes PCR 
method wherein the DNA is multiplied by using synthetic DNA 
primer having an appropriate base sequence such as that encodes 
5 a part of the polypeptide of the invention, or clone can be 
selected through hybridization between a DNA incorporated in 
appropriate vector and a labeled DNA fragment or a synthetic 
DNA which encodes full length or a part of the polypeptide of 
the invention. The hybridization can be performed according 

10 to a method described in Molecular cloning third, ed. (Cold 
Spring Harbor Lab. Press, 2001), for example. When using a 
commercially available library, hybridization can be performed 
according to the instruction attached thereto. The base 
sequence of the DNA can be converted using one of suitable 

15 methods well-known in the art including Gapped duplex method, 
Kunkel method, or other methods equivalent thereto, with use 
of Super Script II reverse transcriptase kit (GIBCO BRL Co., 
LTD. ) . The cloned DNA which encodes the polypeptide can be used 
without change, after digestion by restriction nucleases, or 

20 after addition of appropriate linkers, as desired. The DNA may 
have triplet ATG as a translation initiation codon on the 
5 '-terminal side, and triplet TAA, TGA, or TAG as a translation 
stop codon on the 3 '-terminal side. These translation 
initiation codon and translation stop codon can also be added 

25 using a suitable synthetic DNA adapter. 
[0034] 

The expression vector of the polypeptide of the invention 
can be produced according to one of suitable methods well-known 
in the art. For example, the vector can be produced by (1) 

30 isolating a DNA fragment comprising the DNA of the invention, 
or a DNA fragment comprising a gene derived from rodents 
containing DNA of the invention, and (2) linking the DNA 
fragment to downstream of the promoter of an appropriate 
expression vector. As an expression vector, an expression 

35 vector using plasmid, such as plasmid from E . coli (e.g., pBR322, 
pBR325, pUC18, pUC118), plasmid from bacillus subtlis (e.g., 
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pUBHO, pTP5, pC194) and plasmid from yeast (e.g., pSH19, 
pSH15) ; bacteriophage such as Xphage; or a sequence from animal 
virus such as SV40, CMV virus, retrovirus, vaccinia virus, 
baculovirus and bovine papiloma virus, can be used. Any 
5 promoter can be applicable to the invention provided that it 
is compatible with the host to be used for gene expression. For 
example, when the host is E. coli, preferable promoters include 
trp promoter, lac promoter, recA promoter, A,PL promoter, lpp 
promoter, T7 promoter and any combination or composition 

10 thereof. When the host is bacillus subtilis, preferable 
promoters include SPOl promoter, SP02 promoter and penP 
promoter. When the host is yeast, preferable promoters include 
PH05 promoter, PGK promoter, GAP promoter and ADH promoter. 
When using animal cells as a host, preferable promoters include 

15 SRa promoter, SV40 promoter, LTR promoter, CMV promoter, HSV-TK 
promoter, HSP promoter and metallothionein promoter. 
[0035] 

Additionally, to the expression vector, many elements known 
in the art including enhancer, splicing signal, poly (A) 
20 addition signal, selection marker, SV40 replication origin 
(hereafter abbreviated as SV40ori) can be added. The protein 
encoded by the DNA of the invention can be expressed as a fusion 
protein with other protein (e.g., glutathion S transferase, 
histidine tag, calmodulin binding protein, protein A) . Such 
25 fusion protein can be cut using suitable protease, to be divided 
into each protein. 
[0036] 

As the expression vector to be used for gene insertion to 
animal cells for the purpose of producing recombinant animal 

30 cells, the expression vectors as described above and vectors 
known in the art can be used that have Bluescript SK ( + /-) vector 
as a template and linking Tie2 promoter (a promoter specific 
to vascular endothelial cells) in order to ensure expression 
specific in vascular endothelial cells. Endothelial cell 

35 specific expression can be achieved by using these expression 
vectors and promoters. Alternatively, a cloning system known 
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as Gateway (trademark) cloning technology (lnvitrogen: Cat. 
No. 11821-014) can also be used. 
[0037] 

As host cells, escherichia, bacillus, yeast, insect cells, 
5 insects and animal cells are used, for example. Examples of 
the escherichia include, DH1 (Proc. Natl. Acad. Sci. USA, vol. 
60, 160 (1968)), JM103 (Nucleic Acids Research, vol. 9, 309 
(1981)), JA221 (Journal of Molecular Biology, vol. 120, 517 
(1978)), and HB101 (Journal of Molecular Biology, vol. 41, 459 
10 (1969)), derived from Escherichia coli K12, and a Escherichia 
coli B strain. 

As bacillus, bacillus subtilis MI 114 (Gene, vol. 24, 255 

(1983) ), or 207 - 21 (Journal of Biochemistry, vol. 95, 87 

(1984) ) is used, for example. As yeasts, Saccharomyces 
15 cerevisiae AH22 and AH22R-, NA87-11A, DKD-5D, 20B-12, 

Schizosaccharomyces pombe NCYC1913, NCYC2036, or Pichia 
pastoris is used, for example. As animal cells, COS-1 or COS-7 
from monkey kidney cells, Vero cells, Chinese hamster CHO cells 
(hereinafter abbreviated as CHO cells), dhfr knocked-out 
20 Chinese hamster cells CHO (hereinafter abbreviated as CHO 
(dhfr-) cells) , mouse L cells, mouse AtT-20, mouse myeloma cells, 
rat GH3 cells, HEK293T cells, human FL cells, human Hela cells 
and human myeloma cells are used, for example. 
[0038] 

25 As the expression vector to be used for gene insertion to 

animal cells for the purpose of producing recombinant animal 
cells, cultivated mouse embryonic stem cells, mouse fertilized 
ova, mouse NIH 3T3 cell strain, human fetus renal cell derived 
293 cell strain, are used, for example. 

30 [0039] 

The transformation of these host cells can be performed 
according to one of suitable methods well-known in the art . For 
example, reference can be made to the following documents . Proc . 
Natl. Acad. Sci. USA (vol. 69, 2110 -, 1972), Gene (vol. 17, 
35 107 -, 1982), Molecular & General Genetics (vol. 168, pill -, 
1979) , Methods in Enzymology (vol. 194, pl82- 187, 1991) , Proc. 
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Natl. Acad. Sci. USA (vol. 75, 1929 -, 1978), Cell Technology 
Separate Volume 8, New cell technology experiment protocol 
(p263 - 267, 1995, Shujunsha) and Virology (vol. 52, 456 -, 
1973) . 
5 [0040] 

The transformation of the host animal cells for the purpose 
of transformation of transgenic animal can be performed 
according to one of suitable methods well-known in the art . For 
example, reference can be made to the following documents . Proc . 

10 Natl. Acad. Sci. USA (vol. 77, p7380 - 7384, 1980) , Experimental 
Medicine Separate Volume, The latest technology of gene 
targeting (p34 - 41, 2000, Yodosha Co. Ltd. ) , Mouse manipulating 
manual 2nd ed . (p225 - 252, p279 - 285, 1994, Kindai Shuppan 
Co., Ltd.), Experimental Medicine Extra Issue, Developmental 

15 engineering experiment method (total 196 pages, 1994, Yodosha 
Co., Ltd.), and Trend in Genetics (vol. 5, p70 - 76, 1989). 
[0041] 

Particularly, the micro injection method is used for 
transgenic-mouse production. To a female mouse to collect ova 

20 therefrom (mouse strain C57BL/6, C3H BDF1) , pregnant mare serum 
(5 units) is injected intraperitoneal, and 48 hours after the 
injection, human chorionic gonadotropin (5 units) is injected 
intraperitoneal to induce ovulation. As ovulation occurs 14 
hours after the hormone injection, the female mouse is made to 

25 copulate with a male mouse during this period. A female mouse 
is checked for vaginal plug to confirm copulation and sacrificed, 
and fertilized ova are extracted from the ampulla of uterine 
tube. The fertilized ova thus extracted are put into a petri 
dish containing culture fluid, and a target gene is injected 

30 in the anterior nucleus of fertilized ova using a 
micromanipulator under a microscope. After injection of the 
target gene, surviving fertilized ova are introduced into 
oviduct of a pseudopregnancy mouse. About 20 days after 
introduction of fertilized ova, neonatal mice ( transgenic mice ) 

35 can be obtained. 
[0042] 
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In order to produce knockout mouse, the target gene is 
introduced to the cultured mouse ES cells using the electric 
boring method, cells in which homologous recombination has 
occurred are selected, ES cells thus selected are injected into 
5 other blastocysts, and resulting blastocysts are introduced in 
the oviduct of a foster dam to produce chimeric mouse. In this 
method, it is necessary to separate ES cells in which homologous 
recombination has occurred, from ES cells in which no gene was 
introduced or ES cells in which gene was introduced randomly. 

10 As a selection marker gene for this purpose, neomycin resistant 
gene is used. This gene is inserted between the homology 
regions. The success or failure of homology recombination is 
confirmed using Southern blot and PCR to determine that if the 
DNA fragment is detected. Alternatively, the positive and 

15 negative selection method can be used. In this case, unlike 
the method as above, a promoter must be added to the neomycin 
resistance gene. In order to separate from cells in which gene 
is randomly inserted, a thymidine kinase gene derived from 
herpesvirus or a diphteria toxin fragment A gene is used as a 

20 second selection marker gene. Cells in which homology 
recombination of the target gene has not been occurred can be 
killed by Ganciclovir addition or expression of diphteria toxin 
fragment A. When colonies are identified about 10 days from 
the beginning of cultivation, clones in which homology 

25 recombination has occurred can be identified using Southern 
blot or PCR. The identified ES cell clones are injected into 
blastocyst of a recipient using microinjection, and introduced 
into the uterus of a foster dam. About 20 days after 
introduction of ES cells, neonatal mice (reproductive chimeric 

30 mice) can be obtained. 
[0043] 

The transformant thus obtained in which transformation is 
performed using expression vectors comprising a gene derived 
from rodents containing the DNA of the invention can be cultured 
35 according to one of suitable methods known in the art. For 
example, when the host is Escherichia, cultivation can usually 
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be performed at about 15 to 43 C for about 3 to 24 hours, and 
aeration or agitation can be performed as necessary. When the 
host is Bacillus, cultivation can usually be performed at about 
30 to 40 C for about 6 to 24 hours, and aeration or agitation 
5 can be performed as necessary. When the transformant using 
yeast as a host is cultured, cultivation can usually be 
performed using medium adjusted about 5 to 8 pH, at about 20 
to 35 C for about 24 to 72 hours, and aeration or agitation 
can be performed as necessary. When the transformant using 
10 animal cells as a host is cultured , cultivation can usually 
be performed using medium adjusted to about 6 to 8 pH, at about 
30 to 40 C for about 15 to 60 hours, and aeration or agitation 
can be performed as necessary. 
[0044] 

15 In order to isolate and purify the polypeptide of the 

invention from the above culture, fungus or cells are collected 
after cultivation using one of known methods, the collected 
fungus or cells are suspended in appropriate buffer and 
destroyed using ultrasonic wave, lysozyme and/or freeze-thaw, 

20 then separated by centrif ugation or filtering, to obtain crude 
extract of the protein. The buffer may contain protein 
denaturation agents such as urea and guanidine hydrochloride, 
or surfactants such as Triton X-100™. In the case the protein 
is secreted in the culture, fungus or cells and a supernatant 

25 are separated using one of known methods after cultivation in 
order to collect the supernatant. The culture supernatant, or 
a protein contained in the extract, which are obtained according 
to the above method, can be purified using appropriate 
combination of a known separation method and purification 

30 method. The polypeptide (protein) of the invention thus 
obtained can be converted to salt using one of known methods 
or methods equivalent thereto. Alternatively, when the 
polypeptide is obtained as salt, it can be converted into free 
substance or other salt using one of known methods or methods 

35 equivalent thereto. Before or after purification, any 
modification can be carried out on the amino acid in the protein 
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generated by the recombinant, by removing methionine at 
N-terminal using methionine amino peptidase, myristoylation of 
N-terminal amino acid using myristoyl transferase, acetylation 
of N-terminal amino acid using acetyltransf erase, or other 
5 modification using other modification enzymes. C-terminal 
amino acid of the protein can be modified by action of processing 
carboxyl peptidase or C-terminal amidase which modifies 
C-terminal . The polypeptide can be partially removed by action 
of appropriate limited protease such as trypsin, chymotrypsin, 
10 FactorXa, thrombin, or KEX2 protease. 

In the case that the protein is generated as a fusion protein, 
unnecessary polypeptide portions can be removed using 
appropriate limited protease. 

Existence of the polypeptide (protein) of the invention or salt 
15 thereof, can be determined by various binding assays or enzyme 
immunoassays using specific antibodies. 
[0045] 

The C-terminal of the polypeptide (protein) of the invention 
is typically carboxyl group (-COOH) or carboxylate (-COO-), 

20 however, C-terminal may be amide (-CONH 2 ) or ester (-COOR) . In 
case of ester, one from the followings is used as R: Cl-6 alkyl 
group such as methyl, ethyl, n-propyl, isopropyl and n-butyl; 
C3-8 cycloalkyl group such as cyclopentyl and cyclohexyl; C6-12 
aryl group such as phenyl and a-naphthyl; C7-14 aralkyl group 

25 such as phenyl-Cl-2 alkyl group such as benzyl and phenetyl or 
ct-naphthyl-Cl-2 alkyl group such as a-naphthylmethyl ; and 
pivaloyloxymethyl which is used widely as ester for oral 
administration . 
[0046] 

30 When the polypeptide (it exists as protein) of the invention 

has carboxyl groups (or carboxylate) at sites other then its 
C-terminal, a protein having the amidated or esterified 
carboxyl group will also be included by the protein of the 
invention. In this case, C-terminal ester as described above 

35 is used as ester, for example. The protein of the invention 
includes a protein in which the amino group of the N-terminal 
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methionine residue is protected by a protective group (e.g., 
Cl-6 acyl group such as f ormyl group and acetyl group) , a protein 
in which N-terminal glutamine residue which is generated by 
cutting in vivo is converted to pyroglutamic acid, a protein 
5 in which OH, COOH, NH 2/ SH on the side chain of the amino acid 
in the molecule is protected by an appropriate protective group 
(e.g., Cl-6 acyl group such as f ormyl group and acetyl group), 
or a fusion protein such as so-called glycoprotein having sugar 
chain bound thereto. 
10 [0047] 

A peptide comprising a part of the polypeptide of the 
invention may be any polypeptide provided that it is a partial 
peptide of the polypeptides of the invention as above (the 
polypeptide exists as protein) and that it has a biological 

15 activity substantially equivalent to the polypeptide of the 
invention. For example, a peptide that has an amino acid 
sequence comprising at least 20 amino acids, preferably at least 
50 amino acids, more preferably at least 70 amino acids, more 
preferably at least 100 amino acids, most preferably at least 

20 200 amino acid in the amino acid sequence constituting the 
polypeptide (protein) of the invention, and biological activity 
substantially equivalent to the recombination protein of the 
invention, is used. Examples of this partial polypeptide 
include a polypeptide that contains a motif characteristic of 

25 novel Plexin in the amino acid sequence represented by SEQ ID 
NO:l, and a polypeptide that comprises 1,745 amino acids from 
second amino acid (methionine) to 1,746 amino acid (alanine) 
in the amino acid sequence represented by SEQ ID No : 1 . The 
C-terminal of the partial peptide of the invention is typically 

30 carboxyl group (-COOH) or carboxylate (-C0O-), however, 
C-terminal may be amide (-CONH 2 ) or ester (-COOR) , similar to 
the proteins of the invention as above. Additionally similar 
to the protein of the invention as above, the partial peptide 
of the invention includes a peptide in which the amino group 

35 of the N-terminal methionine residue is protected by a 
protective group, a peptide in which a glutamyl group generated 
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by cutting N-terminal in vivo is converted to pyroglutamic acid, 
a peptide in which a substituent on the side chain of the amino 
acid in the molecule is protected by an appropriate protective 
group, or a fusion peptide such as so-called glycopeptide having 
5 sugar chain bound thereto. 
[0048] 

The salt of a peptide comprising the polypeptide of the 
invention (it exists as protein) or part thereof may preferably 
be physiologically acceptable acid addition salt. Such salt 

10 includes salt of inorganic acid (e.g., hydrochloric acid, 
phosphoric acid, hydrobromic acid, sulfuric acid) or salt of 
organic acid (e.g., acetic acid, formic acid, propionic acid, 
fumaric acid, maleic acid, amber acid, tartaric acid, citric 
acid, malic acid, oxalic acid, benzoic acid, methansulf onic 

15 acid, benzenesulf onic acid) . 
[0049] 

The polypeptide (it exists as a protein) of the invention, 
a peptide comprising a part thereof, salt thereof, or amide 
thereof can be prepared using one of chemical synthesis methods 

20 known in the art. For example, using commercially available 
resin for protein synthesis, amino acids in which a-amino groups 
and functional groups on the side chain are appropriately 
protected are condensed on the resin in the order according to 
the sequence of the target protein using various condensations 

25 method known in the art. At the end of the reaction, the target 
protein is cut off from the resin, various protective groups 
are removed, and intramolecular disulfide bond formation 
reaction is performed in high diluted solution, to obtain a 
target protein, a target partial peptide thereof, or a target 

30 amide thereof. For the condensation of the above-mentioned 
protective amino acid, various activation reagents which can 
be used for the protein synthesis can be used including 
carbodiimides such as DCC, N, N 1 -diisopropyl carbodiimide, 
N-ethyl-N 1 - ( 3-dimethylaminoprolyl ) carbodiimide . This 

35 activation can be conducted by directly adding the protective 
amino acid together with a racemization control additive (e.g. , 
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HOBt, HOOBt) to resin, or, the protective amino acid can be added 
to the resin after its activation with an acid anhydride, HOBt 
ester, or HOOBt ester . 
[0050] 

5 As solvent to be used for activation of the protective amino 

acid or for condensation of the protective amino acid to the 
resin, appropriate solvent known in the art which can be used 
for protein condensation reaction can be selected. Such 
solvents include acid amides, halogenated hydrocarbons, 

10 alcohols, suloxides and ethers. Reaction temperature can be 
selected appropriately from a range which can be used for 
protein binding formation reaction. Typically, appropriate 
temperature in the range of about -20 to 50°C will be selected. 
Typically, 1.5 to 4 folds excessive activated amino acid 

15 derivative is used. As a result of the test using ninhydrin 
reaction, when the condensation is inadequate, sufficient 
condensation can be obtained by repeating condensation reaction 
without need for desorption of the protective group. If 
sufficient condensation cannot be obtained even after repeated 

20 condensation reaction, unreacted amino acid can be acetylated 
using acetic anhydride or acetylimidazole to avoid any effect 
on the next reaction. Any group usually used in the art can 
be used as a protective group for amino group, carboxyl group, 
and serine hydroxyl group as materials. The protection of the 

25 functional groups which should not be involved in reaction of 
the material, and activation of the functional group involved 
in desorption or reaction of the protective group can be 
conducted with use of one of groups or means known in the art. 
[0051] 

30 The peptide comprising a part of this invention or its salt 

can be produced according to an appropriate peptide synthesis 
method known in the art, or by cutting the protein of the 
invention with a suitable limited protease. As a peptide 
synthesis method, solid phase synthesis and liquid phase 

35 synthesis may be applicable. Examples of well-known 
condensation method and a desorption method of protective group, 
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are described in following (1) - (3). 

(1) Nobuo Izumiya, et al., The basic and experiment of peptide 
synthesis, Maruzen Co., Ltd. (1975). 

(2) Haruaki Yajima, Shunpei Sakakibara, The biochemistry 
5 experiment course 1, Chemistry of protein IV, 205 (1977) . 

(3) Haruaki Yajima ed., Development of medicine (continued), 
vol. 14, Peptide Synthesis, Hirokawa Shoten . 

Alternatively, a peptide comprising a part of the invention can 
be synthesized by using several dozens of amino acid residues 

10 from C-Terminal, or any several dozens of amino acid residues 
in the sequence represented by SEQ ID NO: 1, with use of 
well-known peptide synthesis device. Furthermore, such 
partial peptide may be produced by selecting a polypeptide 
having about 50 to 500 amino acids at a suitable site, or a 

15 polypeptide having about 500 to whole amino acids at a suitable 
site, and producing a recombinant protein with use of 
recombinant technology as above. 
[0052] 

For purification after the reaction, suitable combinations 
20 of methods well-known in the art, for example, solvent 
extraction, distillation, column chromatography, liquid 
chromatography and recrystallization can be used for 
purification and isolation of the partial peptide of the 
invention. When a partial peptide obtained in above method is 
25 a loose body, it can be converted to a salt by a well-known method. 
When a partial peptide obtained from above method is a salt, 
it can be converted to a loose body by a well-known method. 
[0053] 

Antibody which specifically binds to the polypeptide of the 
30 invention (it exists as a protein), or specifically binds to 
a peptide comprising a part thereof or a salt thereof, can be 
a polyclonal antibody or a monoclonal antibody provided that 
it can specifically recognize the polypeptide, the peptide or 
the salt. The antibody to the polypeptide (protein) of the 
35 invention, its partial peptide or its salt can be produced using 
the polypeptide (protein) of the invention or its partial 
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peptide as antigen, according to a well-known antibody 
manufacturing method of antibody or antisera. A peptide which 
can be used as an immunogen includes a peptide comprising 
several dozens to one hundred amino acids at C-terminal of the 
5 polypeptide of the invention represented by SEQ ID NO: 1, as 
described in detail in the embodiment of the invention. 
[0054] 

For example, in the case of a polyclonal antibody, above 
antigen itself or a complex of the antigen and a suitable carrier 

10 such as cellulose, polymerized amino acid, albumin, and keyhole 
limpet hemocyanin (KLH) can be used for immunity induction in 
a suitable animal such as a rat, a rabbit, sheep, a goat or a 
horse, under presence or absence of an adjuvant . The polyclonal 
antibody can be collected and purified from the serum of the 

15 immune animal according to a variety of well-known methods. 
[0055] 

In order to manufacture a monoclonal antibody, antibody 
forming cells are collected from the immune animal (e.g. from 
a spleen or a lymph node) , and the cells are fused with 

20 immortalized proliferation cells (e.g., myeloma cell strains 
such as mouse myeloma strain P3X63Ag8 or Sp2/OAg-14 derived 
therefrom, rat myeloma strains Y3-Agl.2.3, YB2/0, or IR983F) 
to produce a hybridoma. This hybridoma is cloned then from the 
resultant clones, those that generate antibodies which 

25 specifically recognize the polypeptide of the invention are 
selected. The monoclonal antibodies can be obtained by 
collecting and purifying the same from the selected hybridoma 
culture . 
[0056] 

30 As to manufacturing and purifying methods of an antibody 

against a synthetic peptide, reference can be made to the 
following. The Institute of Medical Science, The University 
of Tokyo ed. , New cell technology experiment protocol published 
by Shunju-sha, 1993, 2-2-2, Manufacturing antibody to synthetic 

35 peptide, pp.210 - 217. 
[0057] 
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Various chimeric antibodies such as a humanized antibody 
containing an antigen determinant of the antibody thus obtained 
can be produced, according to a variety of well-known genetic 
engineering methods . The antibody of the invention can be used 
5 to detect the polypeptide (protein) of the invention if it 
exists in samples, such as humor or tissues. Furthermore, the 
antibody can be used to produce antibody column used to purify 
the antibody, to detect polypeptide (protein) of the invention 
in each fraction during purification, and to analyze behavior 
10 of the polypeptide (protein) of the invention in sample cells. 
[0058] 

The antibody of the invention can be used in an assay of 
the polypeptide (protein) of the invention in sample solution 
according to well-known methods. Particularly, it can be used 

15 in sandwich immunoassay which uses a monoclonal antibody, and 
in detection by tissue staining . By these methods , the diseases 
in which the polypeptide (protein) of the invention plays some 
role can be diagnosed. For these purposes, the antibody 
molecule itself, F(ab') 2 fraction, Fab 1 fraction, or Fab 

20 fraction of the antibody molecule can be used. The assay of 
the protein of the invention using the antibody of the invention 
is not limited to particular assay. Any assay can be used 
provided that it can detect the amount of antibody which 
corresponds to the amount of antigen (e.g. , amount of protein) , 

25 antigen, or antibody-antigen complex in a sample solution by 
chemical or physical procedures, and calculate the amount based 
on a standard curve generated based on a standard solution 
containing known amount of antigen. For example, nephrometry, 
competition method, immunometry, and sandwich method is 

30 preferably used. Among them, the sandwich method is the most 
preferable in terms of sensitivity and specificity, as 
described below. As a label agent used for an assay using 
labeled substance, a radioisotope, an enzyme, a fluorescent 
substance, a luminescent substance known in the art can be used, 

35 for example. 
[0059] 
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The detail of the general procedures regarding to these 
assays and detections can be found in several reviews and books. 
For example, Hiroshi Irie ed . "Radioimmunoassay" (Kodansha Ltd . 
Publishers, 1979), Eiji Ishikawa et al . , ed. "Enzyme 
5 immunoassay" (3rd ed.) ( Igaku-Shoin, Ltd. 1987), "Methods in 
ENZYMOLOGY" vol. 7 0 (Immunochemical Techniques (Part A) ) , ibid 
vol. 73 (Immunochemical Techniques (Part B) ) , ibid vol. 74 
(Immunochemical Techniques (Part C) ) , ibid vol. 84 
( Immnochemical Techniques (Part D: Selected Immunoassays) ) , 
10 ibid vol. 92 (Immunochemical Techniques (Part E: Monoclonal 
Antibodies and General Immunoassay Methods)), ibid vol. 121 
(Immunochemical Techniques (Part I: Hybridoma Technology and 
Monoclonal Antibodies) ) , published by Academic Press Ltd. For 
the developmental engineering experiment method including an 
15 experiment method for ontogenesis, reference can be made to the 
f ollowings . Experimental Medicine Separate Volume, Latest 
technology of gene targeting (p. 34 - 41, 2000, Yodosha Co., 
Ltd.), Mouse engineering manual 2nd ed., (p225 - 252, p279 - 
285, 1994) published by Kindai Shuppan, Experimental Medicine 
20 Special Number, Developmental Engineering experiment method 
(total 196 pages, 1994, Yodosha Co., Ltd.). 
[0060] 

Antisense nucleic acid having a base sequence substantially 
complementary to the DNA which encodes the polypeptide 

25 (protein) of the invention or a peptide comprising a part 
thereof includes any antisense nucleic acid provided that it 
has a base sequence substantially complementary to the base 
sequence of the DNA, and that it has an effect to suppress the 
expression of the DNA. A complementary base sequence includes 

30 a base sequence that is at least about 95% homologous, most 
preferably about 100% homologous to the whole or a part of the 
base sequence complementary to the DNA of the invention. A 
nucleic acid sequence (DNA, RNA, modified DNA or RNA) having 
an effect similar to above antisense nucleic acid is also 

35 included in the antisense nucleic acid of the invention. A 
short double strand RNA (RNAi) which is synthesized based on 
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the base sequence information of the DNA can be produced using 

a known nucleic acid synthesis apparatus. 

[0061] 

The polypeptide (protein) of the invention is useful as a 
5 reagent for screening a compound or its salt which inhibits the 
activity of the polypeptide (protein) of the invention. That 
is, the invention provides a screening method and a screening 
kit used therein for screening a compound (inhibitor) which 
inhibits the activity of the polypeptide of the invention or 

10 its salt, characterizing that it uses the polypeptide (protein) 
of the invention, a peptide comprising a part thereof, or a salt 
thereof. The compound or its salt which is obtained using the 
screening method or the screening kit of the invention is a 
compound that is selected from the above test compounds and 

15 inhibits the biological activity of the polypeptide (protein) 
of the invention. The compound or its salt may directly inhibit 
the activity of the protein of the invention, or may indirectly 
inhibit it by inhibiting the expression thereof. A salt of the 
compound includes a pharmaceutically acceptable salt. For 

20 example, a salt with inorganic base, a salt with organic base, 
a salt with inorganic acid, a salt with organic acid, and a salt 
with basic or acidic amino acid can be used. The compound which 
inhibits biological activity of the polypeptide (protein) of 
the invention may also be used as a therapeutic or prophylactic 

25 medicine against the various diseases as listed above. 
[0062] 

By using the DNA of the invention or a gene containing the 
DNA derived from a rodent as a probe, any abnormality in DNA 
or mRNA (aberrant gene) which encodes the polypeptide of the 

30 invention or a peptide comprising a part thereof can be detected 
in a mouse, a rodent, and human. Thus, the DNA or gene is useful 
as a diagnostic agent for detecting abnormalities in a gene such 
as impairment, mutation, decreased expression, increase, or 
increased expression of the DNA and mRNA. The gene diagnosis 

35 using the DNA of this invention can be conducted by a well-known 
method such as Northern hybridization, the PCR-SSCP method 
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(Genomics, vol. 5, p. 874 - 879 (1989), Proceedings of the 
National Academy of Sciences of the United States of America, 
vol. 86, p. 2766 - 2770 (1989) . For a patient who lacks normal 
function of human KIAA0620 (homolog of the invention) due to 
5 an abnormality, deficit, or decreased expression thereof, its 
function can be recovered by a well-known method. Particularly, 

(1) the DNA of the invention or a gene derived from human can 
be introduced and expressed in the patient by gene therapy using 
a suitable vector such as retrovirus vector, adenovirus vector 
10 and adenovirus-associated virus vector as a vehicle, or (2) the 
polypeptide (protein) of the invention, a polypeptide (protein) 
derived from human, or an antibody of the invention can be 
introduced. In the former case, the DNA or a gene derived from 
human, or its complex with a vehicle of an auxiliary agent which 
15 facilitates uptake, can be administered using a gene gun or a 
catheter such as a hydrogel catheter. 

[0063] 

In the specification and drawings, a base or an amino acid 
is abbreviated according to IUPAC-IUB Commission on Biochemical 
20 Nomenclature, or commonly used abbreviation. When an amino acid 
in the invention has an optical isomer, generally L type amino 
acid is referred unless otherwise specified. 
[0064] 

In the sequence table in the specification, the following 
25 SEQ ID NOs represent following sequences. 
[SEQ ID NO: 1] 

The amino acid sequence of the polypeptide of the invention 
(1,746 amino acids). 
[SEQ ID NO: 2] 

30 The whole base sequence of clone mpf 00920 (6, 178 bps) containing 
the base sequence of the DNA which encodes the polypeptide of 
the invention having the amino acid sequence represented by SEQ 
ID NO: 1. 
[SEQ ID NO: 15] 

35 An amino acid sequence (1,997 amino acids) to which additional 
251 amino acids (SEQ ID NO: 11) are added to N-terminal of the 
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polypeptide of the invention represented by SEQ ID NO: 1. 
[SEQ ID NO: 16] 

The whole base sequence (6, 931 bps) containing the base sequence 
of the DNA which encodes the polypeptide of the invention having 
5 the amino acid sequence represented by SEQ ID NO: 15. 
[SEQ ID NO: 18] 

An amino acid sequence (1, 337 amino acids) of the extramembrane 
region of the polypeptide of the invention derived from a mouse . 
[SEQ ID NO: 19] 

10 The whole base sequence (4,011bps) containing the base sequence 
of the DNA which encodes the extramembrane region of the 
polypeptide of the invention having the amino acid sequence 
represented by SEQ ID NO: 18. 
ENBODIMENT 

15 [0065] 

In the following paragraphs, the invention will be described 
in detail with reference to several embodiments, however, the 
invention is not limited thereto. The various gene engineering 
procedures described in the embodiments were carried out 
20 according to a method described in Molecular cloning third, ed. 
(Cold Spring Harbor Lab. Press, 2001) . 
[0066] 

( 1 ) Construction of cDNA library derived from mouse embryo tail 
bud 

25 With use of an oligonucleotide: 

5 f -FgcGCACCACTTTGTACAAGAAAGCTGGGCGGCCGC (T) 18 - 3 1 having attBl 
site (F, g, c represent fluorescein group, phosphorothioate 
modified G residue, phosphorothioate modified C residue, 
respectively) as a primer, and mRNA derived from a mouse embryo 

30 tail bud (anterior segment mesoblast and segment mesoblast 
involved in SI, SO, S - 1, and S - 2 on the 11.5th day after 
ICR mouse fertilization) as a template, double strand cDNA was 
synthesized by Super Script II reverse transcriptase kit 
(Invitrogen Japan K. K.). An adapter having attBl site was 

35 ligated to the cDNA. The resultant cDNA was fractioned by size 
through agarose gel to lkb - 2kb, 2kb - 3kb, 3kb - 4kb, 4kb - 
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5kb and 5kb - 7kb . The fractions were transferred by BP reaction 
to an attP pSPORT - 1 entry vector (Invitrogen) which had been 
reduced in size, and the resultant substance was introduced to 
E. coli ElectoroMax DH10B strain (Invitrogen) by 
5 electroporation. More than 10 6 trans formants appeared on the 
plate were collected, and after cultivation in a liquid medium 
at 37°C for 2 to 3 hours, plasmid was prepared. The plasmid 
was f ractioned by size in form of super-coiled plasmid, and the 
cDNA was transferred to attR pBC destination vector 

10 (Invitrogen) by LR reaction. After purification, the plasmid 
was introduced to DH10B strain by electroporation. The 
fractioning was repeated for 2 to 3 times to obtain desired size 
for each fraction. Finally, the plasmid was introduced into 
DH10B strain for every fraction. The cloning system in above 

15 experiment using a homologous recombination reaction in a test 
tube followed the method disclosed by Obara (Nucleic Acids Res . , 
29, e22 (2001) and DNA Research Vol. 9, 47 - 57 (2002)). 
[0067] 

Next, the DNA sequences of 3 '-Terminal of about 16,608 
20 clones contained in all fractions were determined. Among these 
sequences, whole base sequences were determined for the cDNA 
of clones which showed high homology to human KIAA0620. For 
sequencing, DNA sequencer (ABI PRISM3700) and a reaction kit 
from Applied Biosystems Japan Ltd. was used. A majority of the 
25 sequence was determined using the dye terminator method for 
shotgun clones. For some base sequences, oligonucleotide was 
synthesized based on the determined base sequence, and 
sequenced using the primer walking method. 
[0068] 

30 (2) Identification of clones containing the DNA of the invention 

by homology search 

On the whole base sequences thus obtained, a homology search 

was conducted using a DNA analysis program (Fasta & Blast) . A 

candidate clone mpf00920 which shows high homology to human 
35 KIAA0620 in a public database was identified. Then, the amino 

acid sequences and base sequences of clone mpf00920 and human 
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KIAA0620 were compared with use of other DNA analysis program 1 
(BESTFIT) . At amino acid sequence level, about 91.88% homology j 
was revealed between the 238th to the 1, 985th amino acid in the 
amino acid sequence encoded by human KIAA0620 gene (1, 985 amino i 
5 acids), and the first to the 1, 746th amino acid of the amino 1 
acid sequence of mpf00920 represented by SEQ ID NO: 1 (1,746 
amino acids). In the amino acid sequence of the polypeptide 
encoded by human KIAA0 62 0 gene, two amino acids, valine and 
alanine (V, A) were inserted between the 974th and 975th amino 
10 acids in the amino acid sequence represented by SEQ ID NO: 1 
(1,746 amino acids) of the invention. 
[0069] 

By searching public database of amino acid sequence of 
polypeptide, several data were revealed to show relevant amino 
15 acid sequences, however, an amino acid sequence identical to 
that of the polypeptide of the invention was not found. 

Particularly, among already published amino acid sequence of ) 
polypeptides, two data showed relatively high homology to the 
amino acid sequence of mpf 00 920 polypeptide (1, 746 amino acids ) 
20 of the invention, however, substantially identical sequence was 
not found. 
[0070] 

1) Relatively high homology (about 91.70%) was identified 
between the amino acid sequence from the 178th to the 1, 925th 

25 amino acid (1, 748 amino acids) of Human Plexin - Dl (1, 925 amino 
acids) disclosed in International publication number WO 
200114420 - A2 (title of the invention: Human Plexin - Dl, 
Applicant: Hyseq INC., Publication date: 11, Oct. 2001), and 
the amino acid sequence from the first to the 1, 746th amino acid 

30 (1, 746 amino acids) of mpf 00920 protein of the invention . Human 
Plexin - Dl (1,925 amino acids) disclosed in WO 200114420 - A2 
is derived from human and the specification describes that the 
amino acid sequence of the polypeptide fraction is used for 
diagnostic, therapeutic and bio-medical application. However, 

35 its detailed function was unknown. In contrast to this 
homologous amino acid sequence (1,925 amino acids), the 1,746 
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amino acid sequence of the invention derived from a mouse is 
a novel sequence and its useful function is elucidated. 
[0071] 

2) Relatively high homology (about 91.51%) was identified 
5 between the amino acid sequence from the 238th to the 1, 992nd 
amino acid (1, 755 amino acids) of Human Plexin - Bl/SEP receptor 
homologue, SEQ ID NO: 2079D1 (1,992 amino acids) disclosed in 
International publication number WO 200157188 - A2 (title of 
the invention: Human plexin - Bl/SEP receptor homologue, SEQ 

10 ID NO: 2079, Applicant: Hyseq INC., Publication date : 09, Aug. 
2001 ) , and the amino acid sequence from the first to the 1,746th 
amino acid (1,74 6 amino acids) of mpf 00920 protein of the 
invention. Human Plexin - Bl/SEP receptor homologue, SEQ ID 
NO: 2079D1 (1,992 amino acids) disclosed in WO 200157188 - A2 

15 is derived from human and the specification describes that the 
amino acid sequence of the polypeptide fraction is used for 
diagnostic, therapeutic and bio-medical application. However, 
its detailed function was unknown. In contrast to this 
homologous amino acid sequence ( 1 , 92 5 amino acids ) , 1, 746 amino 

20 acid sequence of the invention derived from a mouse is a novel 
sequence and its useful function is elucidated. 
[0072] 

By searching public database of base sequence, several 
studies were revealed to report base sequences having homology 

25 to mpf 00920 base sequence (6,178 bps) of the invention, however, 
a base sequence identical to that of mpf00920 of the invention 
was not found. Particularly, among already published base 
sequence, four data show relatively high homology to the base 
sequence of mpf00920 (6,178 bps) of the invention, however, 

30 substantially identical sequence was not found. 
[0073] 

1) Relatively high homology (about 86.95%) was identified 
between the base sequence from the 710th to the 5,958th base 
(5,249 bps) of Coding sequence SEQ ID: 118, downregulated in 
35 osteogenesis (6,754 bps) disclosed in International 
publication number WO 200281745 - A2 (title of the invention: 
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Coding sequence SEQ ID 118, downregulated in osteogenesis, 
Applicant: Aventis Pharma SA., Publication date : 17, Oct. 2002), 
and the base sequence from the first to the 5,243rd base (5,243 
bps) of base sequence (6,178 bps) of the invention. Coding 
5 sequence SEQ ID 118 is a base sequence derived from human and 
the expression of which is suppressed during osteogenesis. 
This sequence shows relatively high homology to mpf 00920 base 
sequence (SEQ ID NO: 2, 6,178bps) of the invention, however, 
is not identical. 
10 [0074] 

1) Relatively high homology (about 86.91%) was identified 
between a base sequence from the 54 2nd to the 5, 790th base (5,249 
bps) of Human cDNA encoding Plexin - Dl (5,892 bps) disclosed 
in International publication number WO 200114420 - A2 (title 

15 of the invention: Human cDNA encoding Plexin - Dl, Applicant: 
Univ. Torino, Univ. California, Publication date: 01, Mar. 
2001) , and the base sequence from the first to the 5,243rd base 
(5, 243 bps) of the sequence of the invention (6,178 bps) . The 
Human Plexin - Dl (6,17 8 bps) is derived from human and the 

20 specification describes that the amino acid sequence of the 
polypeptide fraction encoded by it is used for diagnostic, 
therapeutic and bio-medical application. However, its 
detailed function was not known. In contrast to this base 
sequence (6,178bps) having relatively high homology, the 6,178 

25 bps base sequence of the invention derived from a mouse is a 
novel sequence and its useful function is elucidated. 
[0075] 

1) Relatively high homology (about 85.50%) was identified 
between the base sequence from the 710th to the 5,979th base 

30 (5,270 bps) of Human Plexin - Bl/SEP receptor 
homologue-encoding cDNA, SEQ ID NO: 729 (7,080 bps) disclosed 
in International publication number WO 200157188 - A2 (title 
of the invention: Human plexin - Bl/SEP receptor-encoding cDNA, 
SEQ ID NO: 729, Applicant: HYSEQ INC., Publication date: 09, 

35 Aug. 2001), and the base sequence from the first to the 5, 243rd 
base (5, 243 bps) of the sequence (6,178 bps) of the invention. 
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Human Plexin - Bl/SEP receptor homologue-encoding cDNA SEQ ID 
NO: 729 (7, 080 bps) is derived from human and the specification 
describes that the amino acid sequence of the polypeptide 
♦ fraction encoded by it is used for diagnostic, therapeutic and 
5 bio-medical application. However, its detailed function was 
not known. In contrast to this base sequence (7, 080 bps) having 
relatively high homology, 6,178 bps base sequence of the 
invention derived from a mouse is a novel sequence and its useful 
function is elucidated. 
10 [0076] 

High homology (about 99.90%) was identified between a base 
sequence from the 96th to the 1, 063rd base (968 bps) of Coding 
sequences SEQ ID: 43, downregulated in osteogenesis (1, 073 bps) 
disclosed in International publication number WO 200281745 - 

15 A2 (title of the invention: Coding sequence SEQ ID 43, 
downregulated in osteogenesis, Applicant: Aventis Pharma SA., 
Publication date: 17, Oct. 2002), and the base sequence from 
the 4,909th to the 5,875th base (967 bps) of sequence (6,178 
bps) of the invention. Coding sequence SEQ ID 43 is a base 

20 sequence derived from human and the expression of which is 
suppressed during osteogenesis. This sequence shows high 
homology to mpf 00920 base sequence (6, 178bps) of the invention, 
however, it has rather short base length of 1,073bps. This 
sequence has a homology to a part of the base sequence of the 

25 invention at 3 1 -terminal non-coding region of the base sequence 
of the invention. 
[0077] 

The sequences disclosed in the applications 1), 2), and 3) 
shows relatively high homology to the base sequence of the 

30 invention (6,178 bps), as described. However, despite this 
relatively high homology, the sequence of the invention can be 
considered to be a completely different novel sequence. The 
sequence disclosed in the application 4) does not cover whole 
length of the base sequence of the invention, i.e., gene 

35 sequence of mpf00920 (6, 178 bps) . It only has a high homology 
to the part of mpf 00920 in 3 '-terminal side non coding region. 
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Therefore, the gene sequence of the invention can be considered 
to be a novel sequence completely different from the sequence 
of 4), despite partially high homology. 
[0078] 

5 From the result of homology search as above, candidate clone 

mpf 00920 shows a relatively high homology to human KIAA0620 gene. 
Although it is similar to some genes already published, it can 
be recognized as a novel gene derived from a rodent. 
[0079] 
10 (3) Motif search 

On the DNA of the invention, motif search was conducted 
(Suyama et . al. 1999 Nucleic Acids Res. 27: 338-339) using a 
protein analysis program for searching PROSITE database, 
pf tools (BairochA, Bucher P, Hofmann K, Nucleic Acids Res . 1997, 
15 Jan 1; 25 (1) : 217 - 21), and a protein analysis program for 
searching Pfam database, hmmer 2.1 (Sonnhammer, E. L. L, Eddy, 
S. R., Birney, E., Bateman, A., and Durbin, R., Nucleic Acids 
Res 1998; 26, 320 - 322) . 
[0080] 

20 Particularly, according to the HMMSmart search method 

(Schultz, J. et. al., 1998, Proc Natl Acad Sci USA, 95: 5857 
- 5864) , Semaphorin/CDIOO antigen domain was identified at the 
3rd to the 352nd amino acid from N-terminal in the amino acid 
sequence represented by SEQ ID NO: 1. According to the HMMPfam 

25 search as well as the HMMSmart search, 

Plexin/Semaphorin/integrin domain was identified at the 371st 
to the 424th amino acid from N-terminal in the amino acid 
sequence represented by SEQ ID NO: 1. According to the HMMPfam 
search, Plexin/Semaphorin/integrin domain was identified at 

30 the 524th to the 576th amino acid and the 671st to the 712nd 
amino acid. Cell surface receptor IPT/TIG domain was 
identified at the 713rd to the 802nd amino acid from N-Terminal 
according to the HMMSmart search, and at the 714th to the 8 02nd 
amino acids from N-Terminal according to the HMMPfam search. 

35 Cell surface receptor IPT/TIG domain was identified at the 803rd 
to the 889th amino acid from N-terminal according to the 
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HMMSmart search, and at the 804th to the 889th amino acid from 
N-Terminal according to the HMMPfam search. Cell surface 
receptor IPT/TIG domain was identified at the 891st to the 970th 
from N-terminal according to the HMMSmart search, and at the 
5 892nd to the 978th amino acid from N-terminal according to the 
HMMPfam search. A transmembrane (TM) segment represented by 
ETAIVVSIVICSVLLLLSVVALF was identified at the 1,090th to the 
1,112nd amino acid from N-terminal , according to a search using 
a general-purpose transmembrane (TM) segment search program 
10 SOSUI. 
[0081] 

A Semaphorin/CDIOO antigen domain is a characteristic 
domain highly conserved between species and is located outside 
of the membrane of Plexin family. It is considered to be 

15 involved in specific binding to Semaphorin (documents 9, 16) . 
Plexin/Semaphorin/integrin domain refers to a specific domain 
comprising characteristic sequence identified in Plexin, 
Semaphorin, and Integrin. The detail of this repetitive 
structure which is rich in cystein and located several receptors 

20 outside of the cell is not known. But it is known as a novel 
neurocyte surface molecule which mediates cell adhesion via 
homophilicity . Plexin exists in the tissue of the brain and 
epithelium and is involved in collapse or loss of brain growth 
cane which is induced by Semaphorin, while Integrin is involved 

25 in completion of migration of the epithelium cells (documents 
9, 16) . IPT/TIG domain has an immunoglobulin-like folded 
structure, and found in cell surface receptors such as Met and 
Ron, as well as intracellular transcription factors involved 
in DNA binding. Ron tyrosine kinase receptor shares 

30 characteristic functions with the subfamily members such as Met 
and Sea. These functions include a control of cellular 
phenomena such as separation or dissociation of cells, movement 
of cells, and invasion of extracellular skeleton into cells 
(documents 9, 16) . 

35 [0082] 

Based on these findings, the amino acid sequence of the 
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polypeptide encoded by mpf00920 gene of the invention can be 
identified as follows and its function can be estimated. 
Particularly, the polypeptide has 1, 746 amino acid length which 
is 237 amino acids shorter than human KIAA0620; 
5 Semaphorin/CDIOO antigen domain, three 

Plexin/Semaphorin/integrin domains, and three Cell surface 
receptor IPT/TIGs; a transmembrane (TM) segment at C-terminal 
side; and a structure 239 amino acids shorter than human 
KIAA0620 protein (1,985 amino acids) (Fig. 1). 
10 [0083] 
(4-1) 

Search of expression site of mpf00920 gene in development 
process using mouse fetus 

Some reports indicate that human KIAA0620 gene belongs to 

15 Plexin family (Tamagnone, L., et . al . , 2001, Cell, 99: 71 - 80), 
and that mRNA which hybridizes with human KIAA0 62 0 gene is 
expressed in vascular endothelial cells or CNS, a phenomenon 
found by mRNA search in the mouse development process using 
human KIAA0 62 0 gene as a probe (van der Zwaag, B. et al . , Dev. 

20 Dyn., 2002, 225: 336 - 343). However, the expression site of 
novel Plexin gene of the invention in the mouse development 
process was unknown. Following experiment was conducted in 
order to detect expression site of mouse mpf00920 gene, one of 
the genes of the invention, in the mouse development process. 

25 [0084] 

A forward primer and a reverse primer necessary for probe 
production by amplifying mpf 00920 genes by PCR were synthesized 
using a commercially available DNA automatic synthesizer. The 
experiment design was as follows. The forward primer was 

30 defined as 5 1 -CCCCGGAACTTGAACGTGTC-3 1 (SEQ ID NO: 3) and a 
reverse primer was defined as 5 1 -CCACCTGTTCAAACTTGTGCTG-3 1 
(SEQ ID NO: 4) . Using these primers, the transcript products 
of mouse mpf 00920 gene was amplified by PCR to obtain about 1,069 
bps DNA fragments which served as an antisense probe or a sense 

35 probe. The target PCR products, i.e., about 1,069 bps DNA 
fragments for an antisense probe or sense probe were cloned to 
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T-vector supplied by Promega Co., Ltd. Using 1,069 bps DNA 
fragment cloned to T-vector as a template, and T7 or SP6RNA 
polymerase, an antisense cRNA probe which can detect mouse 
mpf00920 gene expression products, and a sense cRNA probe used 
5 as a negative probe were produced according to a method 
indicated by Promega. These probes were used in following 
experiments to analyze tissue specific expression of the gene 
in each stage in ontogenesis. 
[0085] 

10 Mouse fetuses which reflected various ontogenesis stages 

(d.p.c. : the development stage is represented by the number of 
days after fertilization) based on the number of days elapsed 
from fertilization, was fixed according to the in situ 
hybridization fixing method usually used in whole mount in situ 

15 hybridization. For this sample, tissue specific expression 
was analyzed according to the whole mount method, using the 
whole mount in situ hybridization method indicated in DIG label 
method supplied from SuperBioChips Lab. Co., Ltd (refer to Cell 
Engineering separate edition, Experiment protocol without 

20 isotope, 192 - 223, 1998) . 
[0086] 

New findings as follows were obtained from expression site 
analysis of the gene using a mouse fetus. Mouse mpf 00920 gene 
is specifically expressed in vascular endotherlial cells only 

25 during vasculogenesis in ontogenesis . Particularly, mpf 00920 
positive signal was observed in vascular site in the period (7 . 5 
to 8.0 d.p.c.) when precursor vascular cells (Flkl positive 
cells) appeared during ontogenesis. The gene showed an 
expression pattern specific to vessels through vasculogenesis . 

30 From detailed analysis under microscope of mpf 00920 expression 
site during ontogenesis, the expression of mpf00920 gene was 
not found specifically in vascular endothelial cells, but the 
gene showed an expression pattern specific to vascular 
endothelial cells at early stage of vasculogenesis in mouse 

35 fetus development processes (10.5, 8.0; and 9.5d.p.c) (Figs. 
2A, 2B, 2C, 2D) . On the contrary, the vascular endothelial cell 
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specific expression of the gene was not observed during period 

from late ontogenesis to adult. 

[0087] 

The top view in Fig. 2A shows non-specific gene expression 
5 detected by using a sense cRNA fragment as a negative control, 
while the bottom view in Fig. 2A shows mpf 00920 gene expression 
detected by using an antisense cRNA fragment. From these 
results, it is indicated that mpf00920 gene expression is 
detected with use of an antisense cRNA fragment, while it is 

10 not detected with use of a sense cRNA fragment, and that the 
possibility that DNA fragment of about 1,069bps used in the 
experiment catches signals of non-specific gene expression is 
low. 
[0088] 

15 (4-2) 

Expression frequency search of mpf00920 gene at mRNA level in 
fetus 14.5 days after fertilization and adult according to in 
situ hybridization 

There is no finding on the expression frequency of human 

20 KIAA0 62 0 gene at mRNA level in human 

(http: //www. kazusa . or . jp/huge/gf page /KIAA0 62 0/, DNA Res . , 
1998, 5: 169 - 176 earch 1997, 4: 345 - 349). The expression 
frequency of mouse mpf00920 gene, which is homologous to human 
KIAA0 62 0 gene, in a mouse at mRNA level was examined by analyzing 

25 tissue specific expression using an adult mouse according to 
the in situ hybridization method. The forward primer and 
reverse primer, which were necessary to produce probe by 
amplifying mouse mpf00290 gene according to PCR method, were 
synthesized using a commercially available DNA automatic 

30 synthesizer. The experiment design was as follows. The 
forward primer was defined as 5 1 -CCCCGGAACTTGAACGTGTC-3 1 (SEQ 
ID NO: 3) and a reverse primer was defined as 
5 1 -CCACCTGTTCAAACTTGTGCTG-3 1 (SEQ ID NO: 4). Using these 
primers, the transcript products of mouse mpf00920 gene were 

35 amplified by PCR to obtain about 1, 069 bps DNA fragments which 
served as an antisense probe or a sense probe. The target PCR 
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products, i.e., about 1,069 bps DNA fragments for an antisense 
probe or sense probe were cloned to T-vector supplied by Promega. 
Using 1,069 bps DNA fragment cloned to T-vector as a template, 
and T7 or SP6RNA polymerase, an antisense cRNA probe which can 
5 detect mouse mpf 00920 gene expression products, and a sense cRNA 
probe used for negative control were produced according to a 
method indicated by Promega. These probes were used in 
following experiments to analyze tissue specific expression of 
the gene . 
10 [0089] 

Frozen sagittal section of a mouse fetus 14.5 days after 
fertilization was used as a sample, and fixed in a process 
including 15 minutes, 37°C Proteinase K process. Then according 
to the in situ hybridization method indicated in DIG label 

15 method supplied by SuperBioChips Lab Co. , Ltd. , 500ng DIG label 
RNA was used as a probe for one tissue section on one slide glass . 
After 16 hours hybridization at 50°C, tissue-specific 
expression was analyzed (refer to Cell Engineering separate 
edition, Experiment protocol without isotope, 192 - 223, 1998) . 

20 [0090] 

As shown in Table 1, the intensity analysis of mouse mpf00920 
gene expression signal in various tissue sections showed 
following results: intense expression was observed in the 
brain and the cerebral cortex, and the submandibular gland; 

25 moderately intense expression was observed in the trigeminal 
nerve ganglion, the bone and rib, the latissimus dorsi, and the 
stomach and intestines; and expression was observed in several 
organs such as the skin and dermis, the brain and cerebellum, 
the bone the backbone, the vessels in the heart and atrium cordis, 

30 the myocardium of the heart and ventricle, and the vessels in 
the heart and ventricle. As for the epidermis of skin, the 
vessels in lungs, the lung and alveolar cells and myocardium 
of the heart and an atrium, the signal was too weak to be detected. 
Refer to Figs. 3A and 3B. 

35 [0091] 

As a result, intense expression of the polypeptide encoded 
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by the gene of the invention was observed in the brain and 
cerebral cortex, and the submandibular gland; moderately 
intense expression was observed in the trigeminal nerve 
ganglion, the bone and rib, the latissimus dorsi, the stomach 
5 and intestines; and expression was observed in several organs 
including the brain and nerve, the submandibular gland, the skin, 
the bone, the muscle and the heart, in a mouse fetus 14.5 days 
after fertilization. This expression may be associated with 
development and differentiation of organs and tissues, and 
10 preservation of functions. 
[0092] 

Table 1) Result of in situ hybridization using frozen sagittal 
section of mouse fetus 14.5 days after fertilization (+++: 
intense expression; ++: moderately intense expression; + 
15 expression; - too week signals to be detected) 
[0093] 



[Table 1] 



Organ, 

major division 


Organ, 

Minor division 


Hybridization 
intensity 


Skin 


Epidermis 




Dermis 


+ 


Brain 


Cerebral cortex 


+++ 


Cerebellum 


+ 


Trigeminal 
ganglion 




++ 


Submandibular 
gland 




+++ 


Bone 


Spine 


+ 


Costea 




Lung 


Blood vessel 




Alveolar cells 




Heart 


Atrium-myocardium 




Atrium-blood vessel 


+ 


Ventricle -myocardium 


+ 


Ventricle -blood vessel 


+ 


Latissimus dorsi 




++ 
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muscle 






Stomach 




++ 


Intestine 




++ 



[0094] 



A paraffin tissue section was prepared for each tissue of 
an adult mouse. The section used as a sample was placed on 
Tissue Array Slide (manufactured by SuperBioChips Lab Co. , Ltd. 
5 and supplied by Funakoshi Co., Ltd. Lot: ZE1) . The sample was 
fixed in a process including 15 minutes, 37 °C Proteinase K 
process. Then according to the in situ hybridization method 
indicated in DIG label method supplied by SuperBioChips Lab Co . , 
Ltd., 500ng DIG label RNA was used as a probe for one tissue 
10 section on one slide glass. After 16 hours hybridization at 
50°C, tissue-specific expression was analyzed (refer to Cell 
Engineering separate edition, Experiment protocol without 
isotope, 192 - 223, 1998) . 
[0095] 

15 As shown in Table 2, in the intensity analysis of mouse 

mpf00920 gene expression signal in tissue slices excised from 
different organs of an adult mouse, intense expression was 
observed in the stratified squamous epithelium in the stomach; 
moderate expression was observed in the epithelial cells of the 

20 uterus, and the Purkinje cell layer in the brain; expression 
was observed in various organs including the skin, the spleen, 
the heart, the tongue, the kidney, the testicle, and the glia 
cells in the brain. As for the dermis of skin, the red pulp 
of spleen, the skeletal muscle, the lungs, the vessels in lungs, 

25 the cardiac blood vessels, the salivary glands, the liver, the 
pancreas, the small intestine, the colon, the ovary, and the 
thymus, signal was too weak to be detected. Refer to Figs. 4A, 
4B, and 4C. 
[0096] 

30 In the above result, the polypeptide encoded by the gene 

of the invention can be observed in various organs of an adult 
including the stomach, the uterus and the brain. The 
polypeptide is involved in development and differentiation of 



52 



the organs and tissues, and preservation of their functions. 
In particular, the polypeptide of the invention is presumed to 
be involved in elongation and maintenance of network of 
neurocytes in the brain and nervous system, and maintenance of 
5 structure in the heart, the vessels, and other organs having 
lumen structure. The polypeptide of the invention may have 
molecular functions different between development stages, 
namely, angiogenesis at early stage of development, and 
guidance of neurocytes in a various tissues including the brains 
10 in an adult. For example, a study reported that Plexin in 
cooperation with Neuropilin binds to a Semaphorin dimer to form 
a complex. This complex is associated with the adjustment to 
inhibit elongation of neurocytes (document 16) . 
[0097] 

15 Table 2) Result of in situ hybridization using adult mouse 
paraffin tissue section (+++: intense expression; ++ : 
moderately intense expression; + expression; - too week signals 
to be detected) 
[0098] 

20 [Table 2] 



Organ, 

major division 


Organ, 

Minor division 


Hybridization 
intensity 


Skin 

Ear lobe 


Epidermis 


+ 


Dermis 




Spleen 


White pulp 


+ 


Red pulp 




Skeletal muscle, 
Abdominal wall 






Lung 


Blood vessel 




Aalveolar cells 




Heart 


Myocardium 


+ 


Blood vessel 




Tongue 


Muscle layer 


+ 


Filiform papilae 


+ 


Stratified squamous 
epithelium 


+ 
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Cerebrum 
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Pons 
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Cerebellum 


Guranular layer 
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Purki je cell layer 


++ 



[0099] 
(4-3) 

Frequency of mKIAA0 62 0 expression at mRNA level in development 
5 process of mouse fetus 

Expression of mKIAA0620 specific to development stage at 
mRNA level was analyzed in mouse fetus development process 
according to RT-PCR. The experiment design was as follows. 
The forward primer was defined as 5 1 -CCCCGGAACTTGAACGTGTC-3 1 
10 (SEQ ID NO: 3) and the reverse primer was defined as 
5 1 -CCACCTGTTCAAACTTGTGCTG-3 1 (SEQ ID NO: 4). Using these 
primers, the transcript products of mouse mpf00920 gene were 
amplified by PCR to obtain about 1,069 bps DNA fragments which 
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served as an antisense probe or a sense probe. The target PCR 
products, i.e., about 1,069 bps DNA fragments for an antisense 
probe or sense probe were cloned to T-vector supplied from 
Promega . Using 1,069 bps DNA fragment cloned to T-vector as 
5 a template, and T7 or SP6RNA polymerase, an antisense cRNA probe 
which can detect mouse mpf00920 gene expression products, and 
a sense cRNA probe used for negative control were produced 
according to the method indicated by Promega . These probes were 
used in following experiments to analyze tissue specific 

10 expression of the gene at different stages in development of 
a mouse fetus . That is, the 1st strand cDNA at different stages 
in development of a mouse fetus and above primers were mixed 
respectively. PCR was conducted for each mixture to amplify 
about 1,069 bps DNA fragment in the transcription products of 

15 mouse KIAA0620 gene. PCR were conducted as follows. TaKaRa 
Ex Taq (Takara Shuzo Co., Ltd., #RP001A) was used as Taq 
polymerase. After heating above DNA mixture for 2.5 minutes 
at 95°C, a cycle consisting 95°C (30 seconds) /60°C (30 
seconds) /72°C (30 seconds) was repeated 35 times . As a control, 

20 about 1,129 bps DNA fragment derived from FLkl transcript 
product generated by using a primer to detect Flkl gene 
expression was also amplified in a similar manner . PCR products 
thus amplified, together with a size marker, was fractioned by 
electrophoresis using 2% agarose gel (Rockland Co., Ltd., 

25 #50070) . The amount of the fractioned PCR products was compared 
semi-quantitatively (Fig. 5) . As a result, expression of Flkl 
was observed from 7.5 d.p.c, which is a stage wherein 
angiogenesis begins in the development process of a mouse fetus . 
Intense expression continued through the angiogenesis until 9 . 5 

30 d.p.c. The expression of mouse KIAA0620 gene was observed from 
6.5 d.p.c, which is a stage a little earlier than the 
angiogenesis. Intense expression continued through the 
angiogenesis until 9.5d.p.c. Based on this finding, it can be 
presumed that the expression of KIAA0620 occurs earlier than 

35 Flkl and it may induce angiogenesis. Conventionally, FIK1 has 
been considered to be a marker gene of angiogenesis. 
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[0100] 

(5-1) Elongation of DNA sequence at 5 1 -terminal 

As 5* -terminal of mouse mKIAA0620 (gene name: mpf 00920) is 
shorter than human KIAA0620, it was presumed that some sequence 
5 may be added to mKIAA0620 base sequence. However, it was very 
difficult to obtain putative 5 1 -terminal sequence based on the 
comparison with human KIAA0620 gene as above (2) , from a mouse 
cDNA library. Thus, in order to high throughput search of long 
text sequence such as long-chain cDNA of mammalian genome 

10 sequence, a computer (hardware) was developed and its control 
algorithm design was studied wherein computation time is 
independent from the length of a sequence . The computer employs 
content addressable memory (CAM) which has a comparator added 
to a memory disclosed in Japanese published unexamined 

15 application 2003-216615. This improved novel system, named 
super parallel genome comparator, was configured to design 
analysis method of long-chain cDNA. With use of the completed 
super parallel genome comparator, large-scale high throughput 
base sequence search of mouse mKIAAO620 was carried out in the 

20 public mouse genome database. In the public database, 
information on the sequence which may be added to mKIAA0620 base 
sequence (SEQ ID NO: 17) was searched. As a result, a primer 
was designed which is necessary to obtain 251 amino acid 
sequence added to N-terminal of the amino acid sequence 

25 represented by SEQ ID NO: 1 of the invention. 
[0101] 

(5-2) Elongation of 5 '-terminal DNA sequence 

A reverse primer (SEQ ID NO: 5, AATCTTGATGTGGTACTCATGGCTCTC, 
27 bps, name GSP1. A sequence complementary to the 3, 090th to 

30 the 3,166th base (27 bps) in the sequence represented by SEQ 
ID NO: 2) was designed based on the partial sequence information 
of mpf 00920 gene sequence represented by SEQ ID NO: 2. With 
use of this reverse primer, and Total RNA isolated and purified 
from a mouse fetus (10.5 fetal days) as a material, in vitro 

35 reverse transcription reaction (50°C 60mins) was conducted to 
synthesize 1st strand cDNA (containing unidentified sequence) 
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by ThermoScript RNaseH-RT ( Invitrogen) . Next, a forward 
primer (SEQ ID NO: 6, AAGCTGCTGGGGCGGGGAGATGGGCT , 26 bps. A 
sequence from the 72nd to the 97th base in the sequence 
represented by SEQ ID NO: 17) was designed based on the putative 
5 sequence information anticipated by the comparator 
(anticipated from the genome sequence) , and a reverse primer 
(SEQ ID NO: 7, AATGTTGTGTCCTTTGACCCTTAC, 24bps, name GSP2 . A 
sequence complementary to the sequence from the 1, 524th to the 
1, 547th base of the sequence represented by SEQ ID NO: 2) which 

10 was located little inner from GSP1 was designed based on the 
partial sequence information of mpf00920 gene sequence 
represented by SEQ ID NO : 2 . With use of these primers , a putative 
sequence fragment was amplified according to the PCR. However, 
amplification by PCR failed under general reaction condition, 

15 and PCR product could not be obtained. Therefore, it was 
anticipated that a special sequence (a sequence rich in GC) 
which inhibited the reaction existed in the region to be 
amplified . 

In order to amplify a special DNA fragment rich in GC, the Forward 
20 primer and the Reverse primer (GSP2) was used to conduct another 
elongation reaction. This time, Platinum Pfx DNA Polymerase 
(Invitrogen: Cat No . 117 0 8-013 ) and PCRx Enhancer solution 
attached thereto was used, and reaction condition (1 x PCR x 
Enhancer solution. Condition: Denature: 94°C for 15s. Anneal: 
25 50°C for 30s. Extend: 68°C for 3min30s, 40 cycles) was reset 
anew. As a result, a DNA fragment of about 2,314 bps including 
the target fragment of about 2,300 bps could be amplified by 
a PCR reaction. 
[0102] 

30 With use of the DNA fragment thus obtained as a primary 

template and Platinum Pfx DNA Polymerase as the above, Nested 
PCR was conducted. Particularly, a forward primer (SEQ ID NO: 
8, TTGTCGACACAAGTTTGTACAAAAAAGCAGGCTCT atg ggc tgt ggg cgt ggt 
etc cac gga gec gec ccc ggg ctg age, 80bps. A sequence from 

35 the 91st to the 135th base in the sequence represented by SEQ 
ID NO: 17) was designed, and based on the partial sequence 
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information of mpf00920 gene sequence represented by SEQ ID NO: 
2, a reverse primer (SEQ NO: 9, AAATGTGGCTGGCTGGAGTTGGT, 23 bps. 
A sequence complementary to the sequence from the 1,215th to 
1, 237th base (23 bps) in the sequence represented by SEQ ID NO: 
5 2) was designed a little inner than GSP2. In order to amplify 
a special DNA fragment rich in GC, Nested PCR was conducted with 
reference to the PCR condition as above . The detailed condition 
of PCR reaction condition was as follows: final: 1 x PCRx 
Enhancer solution. Denature: 94°C for 15s. Anneal: 50°C for 
10 30s. Extend: 68°C for 3 min. 35 cycles). As a result, the 
target DNA fragment of about 2,020 bps could be amplified by 
a PCR reaction. 
[0103] 

The resultant PCR product was inserted into pCR4 Blunt TOPO 

15 vector (Invitrogen: Cat. No. K4575-J10) to transform E. coli 
(DH5a strain) , and a plasmid DNA containing the target PCR 
product was prepared. From the transf ormant , the plasmid DNA 
was amplified. With use of the amplified plasmid DNA, the novel 
base sequence of the target PCR product was determined by a 

20 sequencer. As a result, a base sequence of 753 bps (SEQ ID NO: 
10) , and an amino acid sequence encoded thereby (SEQ ID NO: 11) 
could be obtained as novel sequences. Based on the analysis 
of SEQ ID NO: 10, Met at the second position in the sequence 
encoded by SEQ ID NO: 11 was estimated to be N ? -terminal. This 

25 position is longer by 71 amino acids than the position of Met 
at N f -terminal in an amino acid sequence anticipated based on 
the amino acid sequence of the polypeptide encoded by human 
KIAA0620 gene, or the position of Met at N 1 -terminal in amino 
acid sequence of human PLEXIN-D1 reported by van der Zwaag (Dev. 

30 Dyn., 2002, 225: 336 - 343, non-patent document 8 ) . Therefore, 
we used the DNA fragment containing second Met in the sequence 
represented by SEQ ID NO: 11, in the expression experiment of 
the invention. A sequence corresponding to a signal sequence 
(cleavable signal sequence) of the 30th to 4 6th amino acid from 

35 N' -terminal in the amino acid sequence of PLEXIN-D1 reported 
by van der Zwaag can be observed in the 102nd to 120th amino 
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acids in the sequence represented by SEQ ID NO: 11. Therefore, 
in terms of function, the protein synthesis may begin from the 
73rd Met in the mouse sequence represented by SEQ ID NO: 11. 
That is, both of the 2nd and 73rd Met in SEQ ID NO: 11 may be 
5 a putative origin of protein synthesis. 
[0104] 
(5-3) 

Homology search 

Homology search was conducted by FAST A on the sequence of 
10 251 amino acids and the base sequence of 753 bps added to 
5 '-terminal of mpf 00920 base sequence. Two sequences showed 
relatively high homology, however, substantially identical 
sequence could not be found. 
[0105] 

15 Particularly, relatively high homology (about 86.03%) was 

identified between the first to the 117th amino acid (177 amino 
acids) of Human Plexin-Dl (1,925 amino acids) disclosed in 
International publication number WO 200114420-A1 (title of the 
invention: Human Plexin-Dl, Applicant: Hyseq INC., Publication 

20 date: 11, Oct. 2001), and the 73rd to the 251st amino acid (179 
amino acids) in the sequence of 251 amino acids (an amino acid 
sequence from the first to the 251st amino acid in the sequence 
represented by SEQ ID NO: 15) which was added to 5' -terminal 
of mpf00920 amino acid sequence of the invention. 

25 [0106] 

Relatively high homology (about 80.75%) was identified 
between the first to the 237th amino acid (237 amino acids) of 
Human Plexin-Bl /SEP receptor homologue, SEQ ID NO: 2079D1 
(1,992 amino acids) disclosed in International publication 

30 number W02 00 157 18 8-A2 (title of the invention: Human 
plexin-Bl/SEP receptor homologue, SEQ ID NO: 2079, Applicant: 
Hyseq INC., Publication date: 09, Aug. 2001), and the 13th to 
the 251st amino acid (237 amino acids) in the amino acid sequence 
(251 amino acids; the first to the 251st amino acid in the 

35 sequence represented by SEQ ID NO: 15) added to 5 1 -terminal of 
mpf00920 amino acid sequence of the invention. 
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[0107] 

As will be described below, two applications claim partial 
sequences which show homology to 753 bps sequence (the 1st to 
753rd base in the sequence represented by SEQ ID NO: 16) added 
5 to 5 '-terminal of mpf 00920 base sequence. However, no 
application discloses a sequence substantially identical to 753 
bps added in the invention. 
[0108] 

Relatively high homology (about 89.28% and 95.15%) was 
10 identified between the 284th to the 709th base (426 bps), and 
the 25th to 230th base (206 bps) in Coding sequence SEQ ID 188, 
downregulated in osteogenesis (6,754 bps) disclosed in 
International publication number WO 200281745-A2 (title of the 
invention: Coding sequence SEQ ID 118, downregulated in 
15 osteogenesis, Applicant: Aventis Pharma SA., Publication date : 
17, Oct. 2002) , and the 328th to the 753rd base (426 bps) , and 
the 64th to the 268th base (205 bps) in the 753 bps sequence 
(the 1st to the 753rd base sequence in the base sequence 
represented by SEQ ID NO: 16) which was added to 5 1 -terminal 
20 of the invention. 
[0109] 

Relatively high homology (about 89.28% or 95.15%) was 
identified between the 284th to the 709th base (426bps) and the 
25th to the 230th base (206bps) in Human Plexin-Bl/SEP receptor 

25 homologue-encoding cDNA, SEQ ID NO: 729 (7, 080 bps) disclosed 
in International publication number W02 00157 18 8-A2 (title of 
the invention: Human plexin-Bl/SEP receptor-encoding cDNA, SEQ 
ID NO: 729, Applicant: HYSEQ INC . , Publication date : 0 9 , Aug.), 
and the 328th to the 753rd base (426 bps) and the 64th to the 

30 268th base (205 bps) in the base sequence (the first to the 753rd 
base in the base sequence represented by SEQ ID NO: 16) (753 
bps) added to 5' -terminal of the invention. 
[0110] 

Based on the findings obtained from homology search as above, 
35 it was determined that a base sequence (a base sequence 
represented by SEQ ID NO: 16) having additional 753 bps sequence 
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added to 5 1 -terminal of mpf 00920 gene (a base sequence 
represented by SEQ ID NO: 2) is a novel gene which is derived 
from a rodent and shows relatively high homology to human 
KIAA0620 gene, in spite of similarity to some known genes 
5 already reported . 
[0111] 

(6) Producing transgenic cells 

With use of mpf00921 gene sequence represented by SEQ ID 
NO: 2 (non full-length cDNA lacking 5 1 -terminal sequence : 6,178 

10 bps) , and PCR product comprising 5' -terminal DNA fragment (SEQ 
ID NO: 10) obtained in above (5), a full-length cDNA (SEQ ID 
NO: 16) corresponding to ORF was obtained according to the 
following procedure. First, mpf 00921 gene sequence 

represented by SEQ ID NO: 2 (non full-length cDNA of mouse 

15 KIAA620) was inserted into a multi-cloning site of pBluescript 
SK ( + ) to prepare a recombinant plasmid. Particularly, with 
use of Bam HI site in the sequence of multi-cloning site of 
pBluescript SK ( + ) , 5 1 -terminal DNA fragment which had been cut 
by same restricted enzyme was designed and ligated for alignment 

20 to the frame. Then, E. coli ( DH 5a strain) was transformed to 
generate a plasmid DNA containing full-length DNA fragment of 
interest. The plasmid containing full-length ORF cDNA (5,992 
bps . A sequence that encodes a polypeptide of 1 , 996 amino acid, 
plus stop codon) was transformed into E. coli, and purified and 

25 collected. A plurality of expression construct was prepared 
using this plasmid as a template. For preparing the expression 
construct, Gateway cloning technology (lnvitrogen: Cat. No. 
11821-014) system was used, and an entry clone comprising 
following target PCR product incorporated into pENTR/D-TOPO 

30 Vector (lnvitrogen) . PCR product to be used for native protein 
was prepared by designing and synthesizing following primer as 
full-length cDNA (from initiation codon to stop codon), and 
conducting PCR reaction. Particularly, with use of 

CACCatgggctgtgggcgtggtct (SEQ ID NO: 12, 24 bps. The sixth to 

35 25th base (20 bps) in the sequence represented by SEQ ID NO: 
16) as a forward primer, and Reverse primer 1 (SEQ ID NO: 13, 
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TCAGGCCTCGCTGTAACACTCATAGA, 2 6 bps. A sequence complementary 
to 26 bps sequence from the 5,218th to the 5, 243rd base in the 
sequence represented by SEQ ID NO: 2, including a stop codon) 
as a reverse primer, entry clone was prepared. Tagged PCR 
5 product to be used for tagged fusion protein was prepared by 
designing, synthesizing and using the following primer as a 
tagged full-length cDNA (from initiation codon to stop codon) , 
by PCR reaction. Particularly, with use of above Forward primer 
(SEQ ID NO: 12, CACCatgggctgtgggcgtggtct , 24 bps. The 6th to 

10 25th base (20 bps) in the sequence represented by SEQ ID NO: 
16) as a forward primer, and Reverse primer 2 (SEQ ID NO: 14, 
GGCCTCGCTGTAACACTCATAGA, 23 bps. A sequence complementary to 
23 bps sequence from the 5,218th to the 5,240th base in the 
sequence represented by SEQ ID NO: 2, not including a stop codon) 

15 as a reverse primer, entry clone was prepared. 
[0112] 

Each entry clone was transformed to an expression 
destination vector (pcDNA-DEST4 0 vector, pcDNA-DEST47 vector. 
Both of them are plasmid vectors expressed under the control 

20 of CAG promoter) , by site-specific recombination reaction using 
LR Clonase enzyme mix (Invitrogen: Cat. No. 11791-019), and an 
expression vector was constructed. And a compulsive 
expression vector in mammalian cells was constructed which 
encodes a fusion protein of mouse KIAA0620 native protein, mouse 

25 KIAA0620 - GFP - HisTag fusion protein, and mouse KIAA0620 - 
V5 fusion protein. The vector was introduced into kidney cells 
derived from human fetus (HEK293T cell), using Transfection 
reagent (Fugene6; Roche Diagnostics K.K., or, Trans IT-LT1 
reagent; Mirus Co., Ltd.), and transgenic cells were prepared. 

30 [0113] 
(7-1) 

Producing rabbit polyclonal antibody using synthetic peptide 
as antigen 

As an immunogen (antigen) , synthetic peptide prepared based 
35 on the amino acid sequence comprising a part of polypeptide 
encoded by mouse KIAA0620 gene was used to prepare rabbit 
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polyclonal antibody according to conventional method. An 
antigen was prepared as follows. Cystein was added to the end 
of 15 amino acid sequence which is about 169 amino acids away 
from C-terminal of mpf 00920 polypeptide sequence (sequence: 
5 FLEEQAEKRGISDPD) to prepare synthetic peptide (sequence: 
CFLEEQAEKRGISDPD) . The synthetic peptide was carrier-coupled 
at its N-terminal to keyhole limpet hemocyanin (KLH) as carrier. 
The resultant peptide was purified to 80% to 90% purity to obtain 
antigen. Intracutaneous immunization was conducted on 

10 Oryctolagus cuniculus var. domesticus GM (female) . 
Immunization was conducted five times: at first time, antigen 
amount 0.15rng, at second to fifth times, antigen amount 0 . 3mg 
was respectively administered about every second weeks. About 
five weeks after the third intracutaneous immunization and 

15 after seven weeks after the fourth immunization, 5ml blood 
sample was collected, to determine antibody level relative to 
the antigen according to the ELISA method using HRPO 
(horseradish peroxidase) binding goat anti-rabbit IgG antibody 
(CAPPEL Co.). In two test samples, absorbance (490nm) 3 was 

20 obtained for 1000-fold dilution, 2000-fold dilution, 4000-fold 
dilution, 8000-fold dilution, and 16000-fold dilution, 
demonstrating sufficient rise in antibody level in sample blood 
About 8 weeks after the second blood collection, 5th 
sensitization was conducted. About 9 weeks after the 

25 sensitization, whole blood was collected for purification of 
antibody. Antiserum was obtained by isolating the serum from 
collected blood by centrif ugation . The antiserum was used as 
rabbit polyclonal antibody ( anti-mKIAAO 62 0 ab) . 
[0114] 

30 As control serum, sample blood was collected (3ml) before 

immunization. For this control sample without immunization, 
absorbance (490nm) 0.171, 0.101, 0.089, 0.084, and 0.076 were 
obtained for 1000-fold dilution, 2000-fold dilution, 4000-fold 
dilution, 8000-fold dilution, and 16000-fold dilution. Thus, 

35 it was confirmed that the amino acid sequence used as an antigen 
had specificity in that it did not react with rabbit serum 



63 



without immunization . 
[0115] 
(7-2) 

Detection of mouse KIAA0620 protein according to Western 
5 blotting in various transgenic cells using purified rabbit 
polyclonal antibody 

With use of the purified rabbit polyclonal antibody obtained 
as above, mouse KIAA0620 protein was detected in various 
transgenic cells according to the Western blotting. The 

10 protein was collected from the transgenic cells according to 
the following procedures . In order to collect protein from the 
transgenic cells, HEK293T cells to which mouse KIAA0620 gene 
compulsive expression vector was introduced were washed on a 
culture dish with PBS(-) solution, and solubilized by repeated 

15 pipetting with Lysis Buffer (TNE buffer) . The solubilized 
solution was introduced into 28G injection needle. After 
centrif ugation (700g, 10 min) , supernatant was collected as a 
sample solution which contained protein from mouse KIAA0620 
gene transgenic cells. Other sample solution was prepared in 

20 similar manner using HEK293T cells into which expression vector 
which expresses mouse KIAA0620 - V5 fusion protein was 
introduced. Sample solutions were fragmented by 

polyacrylamide gel electrophoresis. Polyacrylamide gel 
electrophoresis was conducted as follows. About 20 micrograms 

25 of different proteins derived from different transgenic cells 
were applied to each lane, and polyacrylamide gel 
electrophoresis was performed to fraction the sample. Then 
fractioned proteins were plotted on membrane. On the plotted 
membrane, immunostaining reaction was performed using 500-fold 

30 or 1000-fold diluted antibody. Polyacrylamide gel 

electrophoresis was conducted using 4 - 12% Tris-Glycine Gel 
(#NO. EC6035Box) supplied from Invitrogen. Protein was 
transferred using the semi-dry transfer cell supplied from Bio 
Rad Co. , Ltd, and plotted on the membrane. As second antibody, 

35 5000-fold diluted Goat Anti-Rabbit IgG, HRP-con j ugate antibody 
(#No. ALI0404, Biosource™) was used, and for detection, ECL 
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Western blotting Detection Reagents ( #No . RPN2133, Biosource™) 
was used. In order to determine molecular weight, a pre-stained 
protein marker supplied from Nacalai Tesque (High Range, 
SDS-PAGE (#No. 26039-75) was electrophoresed together with each 
5 sample. 
[0116] 

On a membrane having HEK2 93T recombinant cells or other 
recombinant cells as a starting material, an experiment to 
detect protein using anti - V5 - HRP antibody (5000-fold diluted 

10 solution was used) according to the Western blotting was 
conducted. Into the recombinant cells, the expression vector 
which expresses fusion protein of mouse KIAA0620 protein and 
V5 protein was introduced. As a result, a distinct single band 
could be detected at the position corresponding to the size of 

15 mouse KIAA0620 - V5 fusion protein (about 220kDa) by anti - V5 
- HRP antibody. The molecular weight represented by the 
detected band corresponded to theoretical molecular weight of 
mouse KIAA0620-V5 fusion protein, indicating that mouse 
full-length KIAA0620 protein was expressed as a protein fused 

20 with V5. 
[0117] 

On a membrane having HEK2 93T recombinant cells or other 
control recombinant cells as a starting material, a distinct 
single band could be detected at the position corresponding to 

25 the size of mouse KIAA0620 - V5 fusion protein (about 220kDa) , 
in a detection system which used 500-fold or 1000-fold diluted 
purified rabbit polyclonal antibody (anti-mKIAAO 62 0 antibody) 
as above. Into the recombinant cells, the expression vector 
which expresses fusion protein of mouse KIAA0620 protein and 

30 V5 protein was introduced. However several bands were detected 
at additional positions other than the position corresponding 
to 220kDa . It could not be confirmed in this experiment whether 
those bands were attributable to mouse KIAAO620 - V5 fusion 
protein. Since mouse KIAA0620 comprises a transmembrane 

35 region, the region might have not been solubilized sufficiently 
during sample preparation and remained to the membrane fraction. 
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This region might have been detected as apparently less content 
than several bands of low molecular weight. Based on the result, 
it was determined that the polyclonal antibody thus prepared 
reacted with target mKIAA0620 fusion protein, and that the 
5 polyclonal antibody (anti-mKIAA0620 antibody) was useful for 
detection of mKIAA0620 protein amino acid sequence. The above 
result was summarized in Fig. 6. 
[0118] 

(8) Temporal/spatial identification of mouse KIAA0620 gene 

10 expression in retinal blood vessels of neonatal mouse according 
to in situ hybridization method 

Temporal/spatial expression of mKIAA0620 gene at mRNA level 
in retinal blood vessels of a mouse fetus was analyzed. The 
experiment was designed as follows. A forward primer sequence 

15 was defined as 5 1 -CCCCGGAACTTGAACGTGTC-3 1 (SEQ ID NO: 3), and 
a reverse primer sequence was defined as 

5 1 -CCACCTGTTCAAACTTGTGCTG-3 1 (SEQIDNO: 4). With use of these 
primers, the transcription product of mouse mpf 00920 gene was 
amplified by PCR, and DNA fragments of about 1,069 bps which 

20 served as either an antisense probe or an sense probe could be 
generated. The target PCR products, i.e., about 1,069 bps DNA 
fragment for an antisense probe or a sense probe was cloned to 
T-vector supplied by Promega . Using 1,069 bps DNA fragment 
cloned to T-vector as a template, an antisense cRNA probe which 

25 can detect mouse mpf00920 gene expression products and a sense 
cRN A probe to be used as a negative control were prepared 
according to the method indicated by Roche using a RNA synthetic 
enzyme (Roche K. K. , DIG RNA Labeling Kit) . Using these probes, 
the expression of mouse KIAA0620 gene in retina excised from 

30 a neonatal ICR mouse was observed according to the flat mount 
in situ hybridization of retina. On the same sample, 
immunostaining was conducted concurrently using an anti-mouse 
collagen antibody type IV (LSL Co., Ltd. Rabbit polyclonal 
antibody) to observe the network of vessels in retina. The 

35 expression of mouse KIAA0620 gene was confirmed along vessels. 
By these experiments, in developing vessels in the retina of 
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a neonatal mouse (2 to 4 days after birth) , especially in 
endothelium cells at leading edge of new blood vessels, intense 
expression was observed. On the contrary, in the retina of a 
mouse 7 days after birth, expression was only observed in new 
5 blood vessels in the peripheral of retina. At the center of 
retina in which the vessels had already been formed, the 
expression was significantly decreased. (Fig. 7) 
[0119] 

(9) Putative function of the gene of the invention 
10 Based on the motif search for the polypeptide of the 

invention, the polypeptide had Semaphorin/CDIOO antigen domain, 
three Plexin/Semaphorin/integrin domains, and three Cell 
surface receptors IPT/TIG, and a structure wherein a 
transmembrane (TM) segment is present at C-terminal side. The 
15 polypeptide can be considered to be novel type Plexin 
polypeptide derived from a rodent. 
[0120] 

It is reported that Plexin family has 4 subfamilies; 
Plexin-A (type Al, type A2 , type A3, type A4 ) , Plexin-B (type 

20 Bl, type B2, type B3) , Plexin-Cl, and Plexin-Dl, and that Plexin 
A serves as a functional receptor for semaphorin la, Plexin Bl 
serves as a receptor for transmembrane semaphorin Sema 4D (CD00) , 
and Plexin-Cl serves as a receptor for semaphorin Sema7A 
(Sema-Kl) to which GPI anchors (Tamagnone L . , Artigiani S . , Chen 

25 H., He Z . , Ming GI . , Song H., ChedotalA., Winberg ML . , Goodman 
CS., Poo M., Tessier-Lavigne M. , ComoglioPM., 2001, Cell, 99: 
71 - 80) . A plexin protein belonging to Plexin family is a 
transmembrane protein having large molecular weight, and 
containing a characteristic extramembrane domain rich in 

30 cystein. Semaphorin and neuropilin are known as its receptors. 
Semaphorin is reported to affect on nerve axon guidance as a 
reaction in nerve system, and affect on development of vessels 
and muscle, immune reaction, angiogenesis , and growth and 
metastasis of tumor. Especially, Plexin-A is known to adjust 

35 nerve axon guidance of motor nerve and CNS (Central Nervous 
system) . 
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[0121] 

The polypeptide of the invention has relatively high 
homology to human Plexin-Dl, and has an extramembrane sema 
domain which is commonly found in Plexin family, MRS motif rich 
5 in cystein, and an intramembrane domain called SP domain 
characteristic in Plexin. The consensus sequence of MRS motif 
rich in cystein is C-X (5-6) -OX (2) -C-X (6-8) -OX (2 ) -OX (3-5) -C 
The sequence of the invention has one perfect MRS motif and 
another imperfect MRS motif. The Plexin protein having these 

10 characteristic structures plays an important role in axon 
guidance, morphogenesis, and phenomenon during process of 
disease (e.g., invasion and metastasis of tumor) (Tamagnone, 
L. et al. , 2 0 01, Cell, 99: 71 - 80) . Therefore, the polypeptide 
of the invention is important for homeostatic control of animals 

15 in that it plays an important role in guidance necessary for 
angiogenesis , phenomenon associated with angiogenesis which is 
completed through a series of processes including 
vasculogenesis and construction of the vessel, and phenomenon 
associated with disease (e.g., invasion and metastasis of 

20 tumor) . For example, in cranial nerve system, the novel Plexin 
polypeptide of the invention may bind to Semaphorin in 
cooperation with Neuropilin, or bind to VEGF in cooperation with 
Neuropilin during angiogenesis (document 16, 17), to adjust 
proliferation and differentiation of nerve and vascular 

25 endothelium via novel signal transduction system. 
[0122] 

Based on tissue-specific expression pattern of mpf00920 
gene in an adult animal, the polypeptide of the invention may 
be involved not only in angiogenesis during ontogenesis, but 

30 also in important cell functions in various organs . In summary, 
at early stage of ontogenesis, the novel Plexin polypeptide of 
the invention may be mainly involved in angiogenesis and 
differentiation, while in grown-ups, it is involved in an 
important role in important cell processes in a tissue having 

35 lumen structure such as gastric gland, uterine gland or renal 
tubule. The polypeptide may be an essential in vivo fusion 
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protein that assumes important roles in various organs. 
[0123] 

A probe for detecting expression of mpf00920 gene derived 
therefrom can specifically stain vascular endothelial cell 
5 (Flk-1 positive cells: documents 1, 10, 12, 14) during 
ontogenesis of a rodent. Therefore it can detect vascular 
endothelial cells (Flk-1 positive cell) appearing from very 
early stage in angiogenesis (period of proliferation and 
differentiation of endothelial cells) . During next stage of 

10 angiogenesis (period of morphogenesis and differentiation into 
artery and vein of endothelial cell) , constituting endothelial 
cells turns to be Flt-1 positive (Flt-1 positive cell: document 
1, 10) . In this stage, the gene of the invention is expressed 
as well. Since the polypeptide encoded by the gene of the 

15 invention has a structure of a cell membrane receptor, a ligand 
binding thereto may be a novel vascular -inducing factor. The 
polypeptide and its corresponding antibody may be used as a tool 
to search a putative vascular -inducing factor. 
[0124] 

20 Until now, novel DNA which relates to human KIAA0620 gene 

and encodes Plexin-like polypeptide has not been obtained from 
a rodent, such as a rat, or a hamster, especially a mouse . Based 
on the expression frequency analysis at mRNA level of the gene 
sequence of the invention which encodes the novel Plexin amino 

25 acid sequence, it is identified for the first time that the gene 
is specifically expressed in vessels through whole angiogenesis 
period from early stage of angiogenesis in ontogenesis. On the 
other hand in adults, it is intensely expressed in stratified 
squamous epithelium in the stomach, moderately expressed in 

30 uterus, and expressed in a variety of organs including the brain. 
Based on these findings, a possibility is indicated that the 
protein encoded by the gene of the invention is involved 
specifically in vessels during whole angiogenesis process from 
its early stage, and that the protein is involved in an important 

35 function to control proliferation and differentiation of cells 
in various tissues in adults. 
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[0125] 

It is obvious that the gene which encodes the novel 
polypeptide of the invention is characterized in that it is 
expressed specifically in vessels during whole angiogenesis 
5 process from its early stage, and that it is expressed in a 
variety of organs in adults. Also, the advantage of the 
invention is obvious in that the polypeptide of the invention 
is a novel polypeptide and useful for elucidating development 
and preservation of function of tissues, and systemic pathology 

10 (for example, canceration, aging, dysfunction) , and for 
development of prophylactic, therapeutic and diagnostic agent. 
Another advantage is that by using recombinant protein of the 
invention or a transgenic mouse that expresses the recombinant 
protein, the protein can be used for screening of an agonist, 

15 an antagonist, and drug design. 
[0126] 

It is anticipated that mpf 00920 gene may be useful as a novel 
marker of vascular endothelial cells during ontogenesis of a 
rodent (Flk-1 positive cells: documents 1, 2, 3, 10, 12, 14), 

20 or cells on the way of differentiation from a precursor to a 
mature vascular endothelial cell, and that the ligand binding 
thereto may be a novel vascular -inducing factor based on the 
finding that the polypeptide encoded by the gene has a cell 
membrane receptor structure. Therefore, the polypeptide or 

25 its corresponding antibody may be useful as a tool for detecting 
anticipated vascular -inducing factor. 
[0127] 

Although no finding is available in regard to expression 
of human KIAA0 62 0 gene in human at mRNA level, it is reported 
30 that mRNA which hybridizes with the gene is expressed in 
vascular endothelial cells or CNS during development process 
of a mouse (van der Zwaag, B. et al . , Dev. Dyn . , 2002, 225: 336 
343) . Mpf00920 gene of the invention is expressed 
specifically in vessels for whole period of angiogenesis from 
35 its early stage in ontogenesis. In an adult, it is intensely 
expressed in stratified squamous epithelium of a stomach, 
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moderately expressed in uterus, and expressed in a various 
organs including the brain. Therefore, the gene may be used 
to elucidate mechanism of development and preservation of 
function of organs, aging, dysfunction, congenital abnormality, 
5 and a disease in an organ in which angiogenesis is involved. 
It also may be useful to develop diagnostic, therapeutic and 
test drug of the disease as above. The recombinant protein or 
a recombinant cell according to the invention may be used for 
screening of an agonist and an antagonist, and for drug-design. 
10 [0128] 

The gene which relates to human KIAA0620 gene which encodes 
Plexin-like polypeptide that is crucially important in 
proliferation, differentiation or aging of vascular 
endothelium, and derived from a rodent including a rat, a mouse, 
15 or a hamster, may be a causative gene of disease. It can be 
easily anticipated that Plexin-like polypeptide of the 
invention may be a cause of diseases as follows. 
[0129] 

For example, the polypeptide is suspected to be involved 
20 in pathologic processes in which angiogenesis plays some role 
(e.g., healing of wound, healing of fracture, vascular 
occlusion and collateral vessel formation) ; processes in which 
angiogenesis plays some undesirable role such as proliferation 
of cancer cells, chronic articular rheumatism, diabetic 
25 retinopathy, endometriosis, obesity; and processes in which 
angiogenesis plays some desirable role such as heart attack, 
neurodegenerative diseases, circulatory disorder in legs, 
arteriosclerosis obliterans, and psoriasis vulgaris. 
[0130] 

30 The amino acid sequence of the polypeptide of mouse 

mKIAA0620 of the invention, a nucleic acid sequence which 
encodes the amino acid sequence, and an antibody which 
specifically binds to the amino acid sequence may be applied 
to various medical fields in which angiogenesis is involved in 

35 pathologic condition. They can be used for development of an 
angiogenesis control factor or agent, and a differentiation 
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control factor or agent, in following processes: processes in 
which normal angiogenesis in adults is involved such as healing 
of wound, healing of fracture, vascular occlusion and 
collateral vessel formation, periodic formation of vascular 
5 network in tunica mucosa uteri (transient or at the time of 
luteinization) ; processes in which angiogenesis is undesirably 
involved such as proliferation of cancer cells, chronic 
articular rheumatism, diabetic retinopathy, endometriosis, 
obesity; and processes in which angiogenesis is desirably 

10 involved such as heart attack, neurodegenerative diseases, 
circulatory disorder in legs, arteriosclerosis obliterans, and 
psoriasis vulgaris (documents 1, 4, 5, 7, 11). Particularly, 
the polypeptide is anticipated to be involved in angiogenesis 
in tumor tissue during proliferation of cancer cells. 

15 Therefore, if an inhibitory growth factor or agent which can 
specifically inhibit angiogenesis is identified with use of a 
tool which may be available based on the invention, it may be 
used as anticancer drug. Such inhibitory factor includes a 
various inhibitory growth factors which are generated in vivo 

20 and can inhibit proliferation of solid cancer including 
endostatin and angiostatin (document 6, 7), a blocker of 
receptor, a monoclonal antibody binding to extracellular 
binding site. In regeneration medicine , the polypeptide of the 
invention can be used in a novel screening system to screen a 

25 protein or an antibody used for isolation of angioblasts, a 
growth factor and an inhibitory growth factor involved in 
proliferation of isolated angioblasts (documents 1, 2, 3, 14) . 
[0131] 

With use of amino acid seguence of mouse mKIAA0620 
30 polypeptide of the invention which has homology to human 
KIAA0620 protein or Plexin family Dl, a nucleic acid sequence 
which encodes the amino acid sequence, and an antibody which 
specifically binds to the amino acid sequence, it is possible 
to device a screening method and a measurement kit which uses 
35 the target gene or gene products derived form a rodent such as 
a mouse, for screening and measurement of a vascular 
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proliferation and differentiation control factor or compound. 
In other words, it is possible to produce interaction detection 
system and an agonist, antagonist, in vivo ligand detection 
system using the recombinant protein. Furthermore, by 
5 producing transgenic cells and animals, an in vitro or in vivo 
model of disease can be produced and it can be used for evaluation 
of a compound that controls the expression of the gene, and for 
studies on vascular cell proliferation and differentiation 
control, and for studies on inhibition of vascular 

10 proliferation which undesirably supports proliferation of 
cancer cells. Also, the invention has an advantage in that it 
may be used for screening of an agonist and an antagonist, and 
drug design study with recombinant cells, and an animal model 
of disease such as a mouse . The invention has another advantage 

15 in that it may be useful for elucidating the mechanism to control 
vascular cell proliferation and differentiation, the mechanism 
to inhibit vascular proliferation, by using the amino acid 
sequence of the polypeptide of the invention, a nucleic acid 
sequence which encodes the amino acid sequence, and an antibody 

20 which specifically binds to the amino acid sequence. The 
invention has yet another advantage in that that may be useful 
in development of prophylactic, therapeutic and diagnostic 
medicine for disease in which the above mechanism is involved. 
[0132] 

25 (10) 

Compulsive expression of full-length polypeptide of KIAA0620 
or its extramembrane region by recombinant cell 

As described in the paragraph 0079, from a search using a 
general-purpose transmembrane (TM) segment search program 

30 named SOSUI, a transmembrane (TM) segment represented by 
ETAIVVSIVICSVLLLLSVVALF was found in the 1, 090th to the 1, 112nd 
amino acid from N-terminal in the amino acid sequence 
represented by SEQ ID NO: 1 (the 1,341st to the 1, 363rd amino 
acid in the sequence represented by SEQ ID NO: 15) . It was 

35 anticipated that the polypeptide of the invention may be a 
membrane protein because it has a transmembrane (TM) segment. 
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This anticipation was confirmed by following experiment. 
[0133] 

First, a compulsive expression vector of full-length mouse 
KIAA0620 and V5 fusion protein was constructed using a mammalian 
5 cell as a host. Particularly, as indicated in the paragraph 
1110, a forward primer was defined as CACCatgggctgtgggcgtggtct 
(SEQ ID NO: 12, 24 bps. A 24 bps sequence including 20 bps from 
the sixth to 25th base in the sequence represented by SEQ ID 
NO: 16) , and a reverse primer 2 was defined as 

10 GGCCTCGCTGTAACACTCATAGA (SEQ NO: 14, 2 3 bps. A sequence 
complementary to 23 bps sequence from the 5, 218th to the 5, 240th 
base in a sequence represented by SEQ ID NO: 2, not including 
a stop codon. Alternatively, 23bps sequence from the 5,971st 
to the 5, 993rd base in the sequence represented by SEQ ID NO: 

15 15) . Using these primers, entry clones were prepared. Entry 
clones were transformed to an expression destination vector 
(pcDNA-DEST40 vector, pEF5 /FRT/V5-DEST vector. Former is a 
plasmid vector expressed under the control of CMV promoter and 
the latter is a plasmid vector expressed under the control of 

20 EF-la promoter) to construct a compulsive expression vector, 
by a site specific recombination reaction using LR Clonase 
enzyme mix (Invitrogen: Cat. NO. 11791-019). The compulsive 
expression vector which encodes full-length mouse KIAA 0620 - 
V5 fusion protein, that is, an amino acid sequence (the 2nd to 

25 the 1997th amino acid (1, 996 amino acids) on the N-terminal side 
of the sequence represented by SEQ ID NO: 15, excluding the 1st 
Glu) to which 250 amino acid sequence (the 2nd to the 251st amino 
acid (250 amino acids) on the N-terminal side of the sequence 
represented by SEQ ID NO: 11, excluding the 1st Glu) was added 

30 to the N-terminal of the polypeptide of the invention 
represented by SEQ ID NO: 1, was constructed using mammalian 
cell as a host. 
[0134] 

Next, a compulsive expression vector which encodes mouse 
35 KIAA0620 extramembrane region (TM)- V5 fusion protein, that is, 
a polypeptide containing an extramembrane region and a 
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transmembrane region comprising the 2nd to the 1,363rd amino 
acid (1,362 amino acids) in the sequence represented by SEQ ID 
NO : 15 was constructed in a similar manner using mammalian cells 
as a host. Particularly, entry clone was transformed to an 
5 expression destination vector (pcDNA-DEST40 vector, 
pEF5/FRT/V5-DEST vector. Former is a plasmid vector expressed 
under the control of CMV promoter and the latter is a plasmid 
vector expressed under the control of EF-la promoter) , by a site 
specific recombination reaction using LR Clonase enzyme mix 
10 (Invitrogen: Cat. NO. 11791-019) . 
[0135] 

The plasmid vector which expresses mouse KIAA0620 
full-length - V5 fusion protein and the plasmid vector which 
expresses mouse KIAA0620 extramembrane region (TM) - V5 fusion 

15 protein thus constructed (both of them were derived from 
pEF5/FRT/V5-DEST (Invitrogen), an expression vector for Flp-ln, 
by cloning the target gene) were introduced in kidney cells 
derived from human fetus (HEK293T cell) to produce transgenic 
cells which compulsively express either KIAA0620 full-length 

20 polypeptide or extramembrane region thereof. 
[0136] 

With use of a 6 well plate filled with DMEM medium containing 
10% fetal bovine serum, and as gas phase air containing 5% C0 2 
saturated with moisture, HEK294 host cells were cultured until 

25 reaching to subconf luent , in a carbon dioxide incubator in which 
the temperature was kept at 37°C. Next, transfection solution 
3uL (FuGENE6 transfection Reagent solution supplied by Roche) 
and plasmid vector 2ug which expresses mouse KIAA0620 
full-length - V5 fusion protein was added to 2 wells, and the 

30 transfection solution 3uL and plasmid vector 2ug which 
expresses mouse KIAA0620 extramembrane region (TM) - V5 fusion 
protein was added to another 2 wells, for transformation. 
Remaining 2 wells were used as controls, that is, transfection 
solution without plasmid vector (FuGENE6 Transfection Reagent 

35 solution) was added. Then culture was continued. 
[0137] 



75 



After transfection, cells were collected from total 6 wells 
which had been cultured for two days. From these cells, 
proteins were collected using two different methods. In order 
to prepare whole protein, the culture was solubilized using a 
5 conventional method using SDS sample buffer. From 3 wells in 
6 wells, whole protein derived from each cell was obtained. 
[0138] 

Next, using Mem-PER Eukaryote Membrane protein Extraction 
Kit supplied by PIERCE biotechnology Inc., whole protein was 

10 prepared according to the condition indicated by the PIERCE. 
From the whole protein as a material, hydrophobic fraction of 
the protein was isolated and extracted. By above procedures, 
whole protein derived from different cells in 3 wells, and whole 
protein and membrane protein fraction derived from different 

15 cells in 3 wells using membrane protein fraction kit supplied 
by PIERCE biotechnology Inc., were obtained. The protein 
fractions derived from recombinant cells transformed by the 
expression vector which expresses mouse KIAA0620 full-length 

- V5 fusion protein, that derived from recombinant cells 
20 transformed by the expression vector which expresses mouse 

KIAA0620 extramembrane region (TM) - V5 fusion protein, and that 
derived from the control cells were size-f ractioned by 
SDS-polyacrylamide electrophoresis, as described in above (7 

- 2) . By chemiluminescence using anti-V5 monoclonal antibody 
25 which recognizes V5 tag (Invitrogen; V5 - HRP, R961 - 25, or 

V5, R960 - 25) and ECL kit (Amersham) , or by Western blotting 
using conventional luminescence using these antibodies, the 
target recombinant protein was detected. For the control cells, 
the recombinant protein of interest could not be detected either 

30 in whole protein fraction derived from the cells, whole protein 
fraction and membrane protein fraction obtained by membrane 
protein fraction kit supplied from PIERCE biotechnology Inc. 
On the other hand, bands were detected around about 200kDa or 
140kDa of interest in whole protein fraction derived from the 

35 recombinant cells transformed by the expression vector which 
expresses mouse KIAA0620 full-length - V5 fusion protein, and 
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in whole protein fraction derived from the recombinant cells 
transformed by the expression vector which expresses mouse 
KIAA0620 extramembrane region (TM) - V5 fusion protein. For 
whole protein fraction obtained by membrane protein fraction 
5 kit supplied by PIERCE, a weak band was detected around about 
200kDa for the recombinant cells transformed by the expression 
vector which expresses mouse KIAA620 full-length - V5 fusion 
protein, and a weak band was detected around about 140kDa for 
the recombinant cells transformed by the expression vector 
10 which expresses mouse KIAA 0620 extramembrane region (TM) - V5 
protein . 
[0139] 

On the whole protein fraction obtained using Mem-PER 
Eukaryote Membrane protein Extraction Kit supplied by PIERCE, 

15 and the hydrophobic protein fraction which was isolated 
therefrom, detection experiment using Western blotting as above 
was conducted after the protein in the solution was concentrated 
by additional concentration process using ultra-filtration, 
using various cells prepared in similar method as above. As 

20 a result, for the control cells, the recombinant protein could 
not be detected either in the whole protein fraction, or the 
hydrophobic protein fraction which was separated and prepared 
therefrom. On the other hand, in the whole protein fraction 
derived from the recombinant cells transformed by the 

25 expression vector which expresses mouse KIAA0620 full-length 
- V5 fusion protein, a distinct band was detected around 200kDa 
of interest. In a hydrophobic protein fraction separated and 
prepared from the whole protein fraction, a weak band was 
detected around 200kDa. In the whole protein fraction derived 

30 from the recombinant cells transformed by the expression vector 
which expresses mouse KIAA0620 extramembrane (TM) - V5 fusion 
protein containing mouse extramembrane region and 
transmembrane region (TM) , a distinct band was detected around 
140kDa . In the hydrophobic protein fraction separated from the 

35 whole protein fraction, a weak band was detected around 140kDa. 
[0140] 
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Mouse KIAA0620 full-length - V5 fusion protein was detected 
in the whole protein fraction and the hydrophobic protein 
fraction. Thus, it was confirmed that KIAA0620 protein 
comprises a functional transmembrane (TM) segment and located 
5 in membrane as a membrane protein . As the synthetic polypeptide 
prepared as a recombinant protein containing the extramembrane 
and transmembrane (TM) regions comprises transmembrane (TM) 
region, it was detected in the whole protein fraction and the 
hydrophobic protein fraction as expected. Under the condition 

10 to separate hydrophobic protein and hydrophilic protein using 
a solvent specified in Mem-PER Eukaryote Membrane protein 
Extraction Kit supplied by PIERCE, the polypeptide of the 
invention was not definitely separated into hydrophobic 
fraction despite that it contained one transmembrane region 

15 (TM) . However from the above result, it was confirmed that the 
expression vector which expresses mouse KIAA0620 full-length 
- V5 fusion protein and the expression vector which expresses 
mouse KIAA0620 extramembrane region (TM) - V5 fusion protein 
generated recombinant protein using mammalian cells as a host, 

20 and that mouse KIAA0620 full-length - V5 fusion protein was 
present in the hydrophobic protein fraction. The above result 
is shown in Fig. 8. 
[0141] 
(11) 

25 Compulsive expression of KIAA0620 full-length polypeptide and 
extramembrane region using recombinant cells 

As described in above (10), entry clones were transformed 
to an expression destination vector (pcDNA-DEST4 0 vector, 
pEF5/FRT/V5-DEST vector. Former is a plasmid vector expressed 

30 under the control of CMV promoter and the latter is a plasmid 
vector expressed under the control of EF-la promoter) , by 
site-specific recombination reaction using LR Clonase enzyme 
mix (Invitrogen: Cat. NO. 11791-019). Compulsive expression 
vectors in mammalian cells were constructed for mouse KIAA0620 

35 full-length native protein, mouse KIAA0620 full-length - V5 
fusion protein, mouse KIAA0620 extramembrane region - V5 fusion 
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protein, mouse KIAA0620 full-length - GFP fusion protein, mouse 
KIAA0620 extramembrane region - GFP fusion protein, mouse 
KIAA0620 full-length - DsRed fusion protein, mouse KIAA0620 
extramembrane region - DsRed fusion protein, mouse KIAA0620 
5 full-length - human IgGIFc fraction fusion protein, and mouse 
KIAA0620 extramembrane region - human IgGIFc fraction fusion 
protein. These vectors were introduced into kidney cells 
derived from human fetus (HEK293 cell) using Transfection 
reagent (Fugene 6; Roche) and transgenic cells were prepared. 
10 By using these cells, the expression of fusion proteins was 
confirmed in the following experiments . 
[0142] 

First, on a membrane having HEK293 recombinant cells or 
other recombinant cells as a starting material, a detection 

15 experiment according to the Western blotting using anti-V5-HRP 
antibody was conducted, as described in (10) . Into the 
recombinant cells, the expression vector that expresses mouse 
KIAA0620 full-length - V5 fusion protein or the expression 
vector that expresses mouse KIAA0620 extramembrane region - V5 

20 fusion protein was introduced. By anti-V5-HRP antibody, 
distinct single band was detected at the position corresponding 
to the size (about 200kDa) of mouse KIAA0620 full-length - V5 
fusion protein, or the size (about 140 kDa) of KIAA0620 
extramembrane region - V5 fusion protein. Based on the finding 

25 that the molecular weight of the detected band corresponded to 
the theoretical molecular weight of the fusion protein of mouse 
KIAA0620 full-length protein or mouse kIAA0620 extramembrane 
region, it could be confirmed that the mouse KIAA0620 
full-length protein or mouse KIAA0620 extramembrane region 

30 protein was expressed as a V5 fusion protein. 
[0143] 

On a membrane having HEK2 93 recombinant cells or other 
recombinant cells as a starting material, a detection 
experiment according to the Western blotting using one of 
35 anti-GFP mouse monoclonal antibody (Nacalai tesque Part No: 
04363 - 24), anti-DsRed rabbit polyclonal antibody (BD 
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Biosciences Clontech Co., Ltd., Part No: 632397), or anti-human 
IgGlFc mouse monoclonal antibody (CHEMICON International Inc., 
Part No: MAB1302) was conducted in the same manner. Into the 
recombinant cells, the expression vectors that respectively 
5 express one of fusion proteins of mouse KIAA0620 full-length 
and GFP, DsRed or human IgGIFc fraction, or fusion proteins of 
mouse KIAA0 62 0 extramembrane region and GFP, DsRed or human 
IgGIFc fraction were introduced. By these antibodies, 
distinct single band was detected at the positions 

10 corresponding to the size of corresponding fusion proteins. 
Based on the finding that the molecular weight of the detected 
bands corresponded to the theoretical molecular weight of the 
fusion protein of mouse KIAA0620 full-length or mouse KIAA0620 
extramembrane region and proteins as above, it could be 

15 confirmed that the mouse KIAA0620 full-length protein or mouse 
KIAA0620 extramembrane region protein was expressed as a fusion 
protein having respective tag. 
[0144] 
(12) 

20 Production of gene strain which shows stable expression 

Plasmid vectors which express mouse KIAA0620 full-length 
- GFP fusion protein or mouse KIAA0620 extramembrane region - 
GFP fusion protein (expression vector for Flp-In derived form 
pEF5/FRT/V5-DEST supplied by Invitrogen, by cloning the target 

25 gene) , and plasmid vectors which express mouse KIAA0620 
full-length - DsRed fusion protein or mouse KIAA0620 
extramembrane region - DsRed fusion protein (expression vector 
for Flp-In derived form pEF5/FRT/V5-DEST supplied by Invitrogen, 
by cloning the target gene) , were introduced in Flp-in 

30 expression system supplied by Invitrogen, into kidney cells 
derived from human fetus (HEK293 cell) to produce transgenic 
strains which compulsively and stably express the KIAA0620 
full-length polypeptide or extramembrane region thereof. 
[0145] 

35 With use of a 6 well plate filled with DMEM medium containing 

10% fetal bovine serum, and as gas phase air containing 5% C0 2 
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saturated with moisture, HEK294 host cells were cultured until 
reaching to subconf luent in carbon dioxide incubator in which 
temperature was kept at 37°C. Culture was continued until when 
the HEK293 host cells (Flp-in-293 cells by Invitrogen. Derived 
5 from 293 Human embryonic kidney cells and has single Flp 
recombinase target site (FRT site) at the position in the genome 
to be transferred) reached to subconf luent . 
[0146] 

Next, transfection solution 3uL ( FuGENE 6 Transfection 
10 Reagent solution supplied by Roche) and plasmid vector 2ug which 
expresses mouse KIAA0620 full-length - GFP fusion protein was 
added to 2 wells, and the transfection solution 3uL and plasmid 
vector 2ug which expresses mouse KIAA0620 extramembrane region 
(TM) - GFP fusion protein was added to another 2 wells, for 
15 transformation. Remaining 2 wells were used as controls, that 
is, transfection solution without plasmid vector ( FuGENE 6 
Transfection Reagent solution) was added. As to fusion protein 
with DsRed, similar procedures were conducted. Then culture 
was continued. 
20 [0147] 

After transformation, culture for 2 days, and culture for 
10 days under selective force using Hygromycin B selective 
medium (200/microg/ml) was conducted. Transformed cells grown 
in wells were sorted by FACS to select those indicated color 
25 of luminscent fusion protein (GFP or Ds Red) , to establish a 
stable strain by collecting cells that showed stable expression 
of introduced gene. 
[0148] 
(13) 

30 Analysis of polypeptide function of the invention in 
angiogenesis in the retina of a neonatal mouse using mouse 
KIAA620 protein extramembrane region - IgGlFc fusion protein 
The extramembrane region polypeptide having 1,337 amino 
acids (identical to the sequence from the 2nd to the 1, 338 amino 

35 acid in the sequence represented by SEQ ID NO: 15) was fused 
to human IgGlFc fragment region using gene recombination method, 
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and a plasmid vector which expresses the product of this gene 
under the control of CAG promoter. The plasmid vector was 
introduced to 293T cells using Trans IT-LT1 Transfection 
Reagents supplied by Mirus Bio Corporation. The resultant 
5 cells were cultured for 3 days in a serum free medium (GibcoCD293 / 
Invitrogen) . The culture was applied to Protein G column (Hi 
Trap (TM) Protein G HP, Amersham Biosciences) to purify mouse 
KIAA0620 extramembrane region - IgGlFc fusion protein from the 
supernatant of the culture. 
10 [0149] 

500nl of the fusion protein solution thus obtained (2.3 
mg/lml in phosphoric acid buffer) was injected into the eyeballs 
of a neonatal ICR mouse (1, 3, or 5 days after birth) using a 
micro injector incorporating glass capillary (Drummond Co., 

15 Ltd., NANOJECT II, Drummond Scientific Co., Broomall, 
Pennsylvania, USA) . As a control, a sample was prepared by 
injecting human IgGlFc fragment (Jackson ImmunoResearch 
Laboratories, West Grove, Pennsylvania, USA) of same 
concentration into the eyeballs in same manner. Any change in 

20 the blood vessels in retina of both samples was observed 
according to the retina flat mount luminescence stain method 
using anti-mouse PECAM-1 monoclonal antibody (BD Pharmingen, 
Mec 13.3). For observation, Axioplan 2 luminescence 
microscope and Axiovision 3.0 software (Carl Zeiss Co., Ltd., 

25 Oberkochen, Germany), were used. For observation of images 
using confocal microscope system, Axiovert 200M laser 
microscope and LSM510-V3.2 software (Carl Zeiss Co., Ltd., 
Oberkochen, Germany), were used. 
[0150] 

30 As a result, five hours after the injection into the eyeball, 

excessive formation of filopodium was observed in the 
developing blood vessels of retina, especially in the 
endothelial cells at the leading edge of angiogenesis (Fig. 9) . 
2 to 3 days after the injection (Fig. 10), normal construction 

35 of the blood vessel network in the retina was significantly 
obstructed. On the contrary, no change was observed in the 
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negative control wherein only IgGlFc protein was injected to 
the eyeballs. (Fig. 9, Fig. 10) 
Industrial application 
[0151] 

5 Based on the above description, the DNA, the polypeptide, 

or the antibody of the invention, can be considered to be 
essential in angiogenesis , and development and conservation of 
functions in various organs including the brain. It also is 
a key to elucidate mechanism of human diseases in which 

10 angiogenesis is involved such as aging, dysfunction, congenital 
abnormality, and to develop diagnosis , treatment, preservation 
and prevention of diseases in various organs. The expression 
pattern information obtained from expression frequency 
analysis at mRNA level in each tissue and development stage 

15 indicated that the gene is expressed ubiquitously in various 
organs. This implies that the gene of the invention is 
essential in development, differentiation, preservation of 
function and aging of organs. 
[0152] 

20 Therefore, the DNA of the invention, the gene which contains 

the DNA and is derived from a rodent, full-length or a part of 
the polypeptide encoded by the DNA, the antibody against the 
full-length or a part of the polypeptide, and antisense DNA can 
be used as a therapeutic or diagnostic medicine in the 

25 development of treatment and prevention of various diseases 
using a mouse which is a model animal for human disease including 
cancer and congenital abnormality. 
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